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Hospitalization Risk Factors of Elderly Home Health Care Patients with Dementia 
Irene Y. Bick 
 Hospitalizations are a major driver of Medicare spending and adverse outcomes 
for the 5.3 million elderly Americans with dementia. This is a growing problem given 
aging and longevity trends.  Within the home health care setting, about 3.5 million 
mostly frail elderly Medicare beneficiaries receive care and 27% are hospitalized 
annually.  Estimates of dementia prevalence range from 31 to 60%, yet little is known 
about the hospitalization of home health care patients with dementia.  This study 
addresses knowledge gaps on the prevalence, characteristics, hospitalization rate and 
risk factors of these patients, and explores whether hospitalization risk factors are 
moderated by dementia. 
 A systematic literature review on hospitalization risk factors in the home health 
care setting was completed and the findings informed the selection of variables and 
hypotheses for this study.  This was a retrospective cohort study and the sample was 
patients admitted to one large non-profit home health care agency during 2014 
(n=57,888).  Data were from the Outcome and Assessment Information Set and other 
home health agency data captured at the start of care. The conceptual framework 
guiding the analysis was Andersen’s Behavioral Model of Health Services Use.  
Because more than half of those who would meet clinical criteria for dementia are 
undiagnosed, the operational definition of dementia for this study was a diagnosis of 
dementia or Alzheimer’s disease, or an indication of cognitive impairment in the start of 
 
 
care assessment.  Multivariable logistic regression was used to identify characteristics 
of dementia patients and hospitalization risk factors, and to explore dementia as a 
moderator of hospitalization risk factors. 
 Prevalence of dementia among the study sample was 41.6%.  Consistent with 
prior studies on the general dementia population, older age, Black and Hispanic 
race/ethnicity, Medicaid eligibility, fall risk, congregate living, more comorbidities, 
behavioral symptoms, depression, assistance with activities of daily living, and 
communication disabilities were associated with dementia.  However, contrary to prior 
studies, serious health status, higher need for assistance with activities of daily living, 
and higher use of health services were negatively associated with dementia.  The 
hospitalization rate for patients with dementia (12.9%) was significantly higher than the 
rate for patients without dementia (10.7%). Hospitalization risk factors of dementia 
patients that were consistent with prior studies among home health patients included 
male gender, Black race, Medicaid eligibility, number of comorbidities, higher need for 
assistance with activities of daily living, cardiovascular conditions, dyspnea, cancer, 
diabetes, renal disease, skin ulcers and higher health services use.  The moderator 
analysis found that dementia attenuated the effect of some hospitalization risk factors 
and had no effect on others.   
This study was a first step toward better understanding the characteristics and 
hospitalization risk factors of home health care patients with dementia.  Findings from 
this research can inform practice, policy and future research on home health care 
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CHAPTER 1: INTRODUCTION 
Dementia is a growing public health and social care challenge.  Driven by an 
aging population and longevity trends, the number of elderly Americans age 65 and 
older (“elders”), living with Alzheimer’s, the most common type of dementia, is projected 
to more than double from 5.3 million to 13.8 million by 2050 (Hebert, Weuve, Scherr, & 
Evans, 2013).   Elders with Alzheimer’s and other types of dementia have higher 
medical and personal care needs, health care utilization rates, and costs compared to 
those without these conditions (Bynum et al., 2004; Callahan et al., 2012; Hill, Fillit, 
Shah, del Valle, & Futterman, 2005; Kelley, McGarry, Gorges, & Skinner, 2015). 
Hospitalization costs are the major driver of Medicare expenditures for patients with 
dementia (Bynum et al., 2004), and elders with dementia who are hospitalized are more 
likely to have poorer outcomes compared to elders without dementia (Beydoun et al., 
2015; Pedone et al., 2005; Zilkens, Spilsbury, Bruce, & Semmens, 2009).  In the home 
health care (HHC) setting, which served 3.5 million mostly frail elderly Medicare 
beneficiaries in 2015, the average hospitalization rate across all patients during an 
episode of care has ranged between 25.4 and 28.8% over the last 10 years (Medicare 
Payment Advisory Commission, 2017).  However, while estimates of the prevalence of 
elderly home health care patients with dementia range from 31 to 60% (Dellasega & 
Stricklin, 1993; Kaplan, 2013; Murtaugh et al., 2009), there is little information in the 
literature about the hospitalization of these patients during an episode of care.  
Addressing this knowledge gap would be a first step toward identifying strategies to 





increase knowledge about elderly home health care patients and the risk factors 
associated with their hospitalization.   
In Chapter 1 of this dissertation, background information on dementia and the 
home health care setting in the United States is presented, followed by the problem 
statement, research purpose, questions, aims, and significance of the study.  The 
conceptual framework that guided the study approach is also explained.  Chapter 2 
presents the results of a systematic review of the literature on risk factors associated 
with the hospitalization of elderly home health care patients. Chapter 3 describes the 
research design and methodology for this study, and Chapter 4 provides the results of 
the data analysis.  Chapter 5 provides a summary of the main findings interpreted within 
the context of the literature review and conceptual framework, limitations of this study 
and implications for practice, policy and future research. 
Background 
This section provides trends and statistics about elderly Americans living with 
Alzheimer’s and other dementias, and about the U.S. home health care setting based 
on the segment of providers that participate in Medicare’s home health care program.  
This will provide context and supporting evidence for the dimensions and scope of the 
problem of hospitalization of elderly home health care patients with dementia.   
Definitions and Epidemiology 
Dementia is not a disease but refers to a group of symptoms indicating difficulties 
with core mental functions which include memory, language skills, visual perception, 





(Alzheimer's Association, 2017a). A person is considered to have dementia when they 
have impairment of two or more core mental functions severe enough to interfere with 
the performance of normal everyday tasks (National Institute on Aging, 2017c). 
Cognitive impairment refers to deficits in memory, behavior, mood and functional 
status—symptoms which can indicate the presence of dementia (Barnes et al., 2014; 
Holsinger, Deveau, Boustani, & Williams, 2007).   
Alzheimer’s disease is the most common type of dementia, estimated to 
comprise 60 to 80% of all dementias (Alzheimer's Association, 2017a).  It is an 
irreversible, progressive neurodegenerative brain disorder that destroys memory and 
thinking skills and eventually the ability to perform the simplest tasks (National Institute 
on Aging, 2017b).  The timing of the progression of symptoms from mild to moderate to 
severe varies by the individual.  In more advanced stages, people with Alzheimer’s 
need assistance with basic activities of daily living (ADLs) including bathing, dressing, 
eating and toileting, lose the ability to communicate and eventually become bed-bound 
and dependent on caregivers.  Alzheimer’s related pneumonia or malnutrition and 
dehydration from the inability to swallow often contribute to the death of people with 
Alzheimer’s. 
Frontotemporal lobar disorders and Lewy body dementia are two other types of 
neurodegenerative dementias (National Institute on Aging, 2017a).  There is currently 
no cure for neurodegenerative dementias.  Other types of progressive brain disease 
include vascular dementia, mixed dementia, which refers to a combination of two or 
more disorders at least one of which is dementia, and normal pressure hydrocephalus 





halted or reversed with treatment (National Institute on Aging, 2017a).  In addition, other 
medical conditions can cause dementia or dementia-like symptoms such as Creutzfeldt-
Jakob disease, Huntington’s disease, depression, certain vitamin deficiencies, drinking 
too much alcohol, side effects of certain medicines, blood clots or tumors in the brain, 
and thyroid, liver or kidney problems (National Institute on Aging, 2017a). 
 The growth in the number of elderly Americans living with dementia from 
Alzheimer’s disease and other causes is one of the biggest public health and social care 
challenges facing societies today and in the future.  In 2017, an estimated 5.3 million or 
10% of elderly Americans had Alzheimer’s type dementia (Hebert et al., 2013).  With the 
aging of the baby boom cohort and longer life expectancies, the U.S. population age 65 
and older is projected to nearly double from 48 to 88 million by 2050.  Barring the 
development of breakthroughs to prevent, slow progression, or cure Alzheimer’s 
disease, the projected number of Americans with Alzheimer’s dementia will nearly triple 
from 5.3 to 13.8 million or 16% of elders by 2050 (Hebert et al., 2013).  Projections on a 
comparable basis are not available for other types of dementias which were described 
above.  These other types of dementia, some of which co-exist with Alzheimer’s 
dementia, are estimated to be associated with between 20 to 40% of all dementias 
(Alzheimer's Association, 2017a).   
Many factors are believed to influence when Alzheimer’s disease begins and how 
it progresses including family history and genetics, but increasing age is the most 
important known risk factor.  In 2017, the number of new cases was estimated at 64,000 
among people age 65 to 74; 173,000 among people age 75 to 84; and 243,000 among 





estimated 7 million people age 85 and older may have Alzheimer’s--over half of all 
projected cases (Hebert et al., 2013).  With the late-onset form of Alzheimer’s disease, 
symptoms become apparent in the mid-60s.  The causes of late-onset Alzheimer’s 
include a combination of genetic, lifestyle and environmental factors.  While researchers 
have not found a specific gene that directly causes the late-onset form of the disease, 
they believe having one form of the apolipoprotein E (APOE) gene on chromosome 19 
does increase a person’s risk (Alzheimer's Association, 2017a).  APOE comes in three 
different forms, or alleles, APOE2, APOE3 and APOE4 (Loy, Schofield, Turner, & Kwok, 
2014).  APOE2 is relatively rare and may provide some protection against Alzheimer’s 
disease.  APOE3, the most common allele, is believed to be a neutral factor.  APOE4 
increases risk for Alzheimer’s disease, however, it does not mean that a person will 
definitely develop the disease (Ward et al., 2012). Some people with an APOE4 allele 
never get the disease, and others who develop Alzheimer’s do not have any APOE4 
alleles. 
Research suggests many factors beyond aging and genetics may also play a role 
in the development and trajectory of the disease. There appears to be a relationship 
between cognitive decline and cardiovascular conditions such as heart disease, stroke, 
high blood pressure and high cholesterol as well as metabolic conditions such as 
diabetes and obesity (Baumgart et al., 2015).  Lifestyle factors including a nutritious 
diet, physical activity, social engagement, and mentally stimulating pursuits are 
hypothesized to help reduce the risk of cognitive decline and Alzheimer’s disease, and 





More women than men have Alzheimer’s or other dementias.  Of the 5.3 million 
people age 65 and older with Alzheimer’s in the U.S., an estimated 3.3 million are 
women and 2.0 million are men, and among people age 71 and older, 16% of women 
have Alzheimer’s or other dementias versus 11% of men (Plassman et al., 2007; 
Seshadri et al., 1997).  One view is that this differential is attributable to women living 
longer than men and age being the greatest risk factor for Alzheimer’s (Hebert, Scherr, 
McCann, Beckett, & Evans, 2001; Seshadri et al., 1997).  One study suggests that 
because men in middle age have a higher rate of death from cardiovascular disease 
than women, men who survive beyond age 65 may have a healthier cardiovascular risk 
profile which is associated with a lower risk for dementia than women of the same age 
(Chene et al., 2015).  
Older African Americans and Hispanics are more likely than older Whites to have 
Alzheimer’s or other dementias (Demirovic et al., 2003; Dilworth-Anderson et al., 2008; 
Harwood & Ownby, 2000; Steenland, Goldstein, Levey, & Wharton, 2016).  Older 
African-Americans are about twice as likely and Hispanics are about one and one-half 
times as likely to have Alzheimer’s or other dementias compared to older Whites 
(Alzheimer's Association, 2017a).  One study concluded that variations in health, 
lifestyle and socioeconomic risk factors across racial and ethnic groups are likely to 
account for most of these risk differences (Yaffe et al., 2013).  Health conditions such as 
cardiovascular disease and diabetes, which are associated with an increased risk for 
Alzheimer’s and other dementias, are believed to account for these differences because 
they are more prevalent in African Americans and Hispanics (Glymour & Manly, 2008; 





Healthcare Utilization and Costs 
Elderly people with dementia are more likely than those without dementia to have 
multiple other chronic conditions: 26% of elderly Medicare beneficiaries with Alzheimer’s 
and other dementias have 5 or more chronic conditions including dementia, compared 
to 3.8% of Medicare beneficiaries without dementia (Avalere Health, 2016b).  In 2013, 
the percentage of Medicare beneficiaries with Alzheimer’s or other dementias who also 
had coronary artery disease was 38%; diabetes, 37%; chronic kidney disease, 29%; 
congestive heart failure, 28%; chronic obstructive pulmonary disease, 25%; and stroke, 
22% (Avalere Health, 2016a).   Elderly people with dementia are also more likely than 
people without dementia to need help with self-care and mobility.  Nearly 40% of people 
with dementia need help with three or more activities of daily living compared to 14% of 
people without dementia (Kasper, Freedman, Spillman, & Wolff, 2015).   
Given more complex health issues, it is not surprising that healthcare utilization 
of people with Alzheimer’s and other dementias is two to four times as high across 
settings as those without these conditions (Rice et al., 2001; Rudolph et al., 2010; Zhao, 
Kuo, Weir, Kramer, & Ash, 2008).  People with Alzheimer’s and other dementias have 
twice the rate of hospital stays per year (538 versus 266 per 1000 Medicare 
beneficiaries); at skilled nursing facilities, the stay rate for Medicare beneficiaries with 
Alzheimer’s and other dementias was four times higher--283 versus 73 per 1000; and 
within the home health care setting, 25% of Medicare beneficiaries with Alzheimer’s and 
other dementias have at least one home health visit during the year, compared with 





 The health care costs of older Americans with Alzheimer’s and other dementias 
are substantial and among the costliest to our society (Hurd, Martorell, Delavande, 
Mullen, & Langa, 2013). In 2017, total payments from all sources (Medicare, Medicaid, 
out of pocket, private insurance, HMO’s and other managed care plans) for all 
individuals with Alzheimer’s and other dementias were estimated at $259 billion 
(Alzheimer's Association, 2017a). Costs associated with all health care services 
(inpatient hospital, medical provider, skilled nursing facility, nursing home, hospice, 
home health care, prescription medications) are consistently higher for those with 
Alzheimer’s and other dementias (Alzheimer's Association, 2017a; Avalere Health, 
2016a).  In 2016 dollars, the estimated average annual per person payments for all 
health care and long-term care services provided to Medicare beneficiaries age 65 and 
older with Alzheimer’s and other dementias was $46,786, over 3 times higher than the 
$13,351 per person payments for Medicare beneficiaries without these conditions 
(Avalere Health, 2016a). Hospitalization costs are the major driver of Medicare 
expenditures and have been estimated in one study to be about three times higher in 
patients with Alzheimer’s and other dementias (Bynum et al., 2004).  Another study 
estimated the total social costs (Medicare, Medicaid, and private insurance payments, 
out-of-pocket costs, and informal care) for elders with dementia in the last five years of 
life to be $287,000, which was more than one and a half times higher compared to the 
total social costs for those who died of other causes (Kelley et al., 2015).  Many of the 
expenses of those who die of dementia are uninsured, which places an even greater 







Even after adjusting for age, sex and comorbidity indices, people with dementia 
are more likely to be hospitalized compared to people without dementia (Phelan, 
Borson, Grothaus, Balch, & Larson, 2012; Zhu et al., 2015).  This is concerning 
because of the relatively long lengths of stay, higher costs, and poorer outcomes of 
people with dementia who are hospitalized (Avalere Health, 2016a; Bynum et al., 2004; 
Fick, Steis, Waller, & Inouye, 2013; Pedone et al., 2005).  A Medicare beneficiary with 
dementia in 2012 had on average of 22.5 inpatient days compared with 4.6 days for the 
Medicare population as a whole (Bynum J. P., 2016). The average Medicare per person 
payment for inpatient hospital in 2016 was $10,415 for those with Alzheimer’s and other 
dementias compared to $3,364 for those without (Avalere Health, 2016a). Studies have 
shown that hospital outcomes for patients with dementia are significantly worse with 
respect to delirium, functional losses, length of stay, institutionalization, and death 
(Beydoun et al., 2015; Fick et al., 2013; Pedone et al., 2005).  Delirium is one of the key 
adverse events experienced at much higher rates by people with dementia during their 
hospital admissions, and the mental and behavioral consequences associated with 
delirium may be an important driver of increased length of stay (Fick et al., 2013; 
Saravay et al., 2004).  Dementia and delirium can both reduce capacity for informed 
consent and impair motivation and compliance with procedures, treatments, and 
rehabilitation.  The associated confinement to bed increases the risk of pneumonia and 
bedsores, and urinary incontinence can lead to bedsores or urinary tract infections from 





experience a fall during their admission which can result in stays that are more than 
doubled from around 13 to 30 days (CHKS, 2013).  
 In a study among a community-based cohort of elders with dementia, 48% were 
hospitalized and of those hospitalized, over half developed delirium (Fong et al., 2012). 
The hospitalized patients with dementia who did not develop delirium had an increased 
risk of death (adjusted RR = 4.7, 95% CI [1.9, 11.6]) and institutionalization (adjusted 
RR = 6.9, 95%CI [4.0, 11.7]), compared to members of their cohort who were not 
hospitalized.  For the hospitalized dementia patients who developed delirium, the risk of 
death (adjusted RR = 5.4, 95% CI [2.3, 12.5]), and institutionalization (adjusted RR = 
9.3, 95%CI [5.5, 15.7]) was even higher, and the risk of cognitive decline was also 
elevated (adjusted RR = 1.6, 95%CI [1.2, 2.3].  
Medicare Home Health Care 
Medicare-certified home health agencies (HHAs) provide services to Medicare 
beneficiaries who are homebound and need skilled nursing or therapy services 
(Medicare Payment Advisory Commission, 2017).  In 2015, the Medicare fee-for-service 
(FFS) home health program spent about $18.1 billion on home health care services that 
were delivered to about 3.5 million Medicare beneficiaries through over 12,300 agencies 
certified to provide services under this program.  The Medicare FFS home health care 
program provides skilled nursing, physical, occupational and speech therapy, aide 
services and medical social work to beneficiaries in their homes.  To be eligible for the 
home health benefit, beneficiaries, who are mainly 65 or older or disabled, must need 
intermittent skilled care to treat their condition and must be homebound—unable to 





patient’s eligibility for home health care and the patient must be under the care of a 
physician while receiving services. 
Medicare uses a prospective payment system (PPS) and pays for home health 
care in 60-day episodes of care (Medicare Payment Advisory Commission, 2017).  
Payments for an episode are adjusted for patient severity, based on clinical and 
functional characteristics and the number of therapy visits provided.  At the end of the 
initial 60-day episode, if the beneficiary meets requirements for additional home health 
services, then another episode begins and Medicare pays for an additional episode of 
care.  Beneficiaries who meet program coverage requirements (need skilled care and 
are homebound) can receive an unlimited number of home health episodes with no cost 
sharing.  In 2011, Medicare required that a beneficiary have a face-to-face encounter 
with the physician ordering home health care and that the encounter takes place within 
the 90 days preceding or 30 days following the initiation of home health care. 
In 2015, the total number of Medicare FFS home care episodes was 6.6 million, 
compared to 4.1 million in 2002; the average number of episodes per home care user 
was 1.9, up from 1.6 in 2002 (Medicare Payment Advisory Commission, 2017).  The 
average Medicare FFS payment was $5,225 per home health user and $2,965 per 
episode. The rise in the average number of episodes per beneficiary coincides with a 
relative shift away from using home health care as a post-acute care service.  Between 
2001 and 2011, episodes not preceded by a hospitalization or post-acute care stay 
increased by about 127%, while episodes preceded by a hospitalization or post-acute 





episodes not preceded by an inpatient or post-acute care stay increased from 53 to 
67%. 
  Quality measures for home health care providers include the risk-adjusted rate 
of hospitalization of patients during the home health stay, which has ranged between 
25.5 and 28.8% over the past ten years (Medicare Payment Advisory Commission, 
2017).  In 2015, the year over year hospitalization rate decreased from 27.8% to 25.4%.  
The share of beneficiaries with improvement in walking increased from 56% to 66.9%; 
and improvement in transferring increased from 51.3% to 63.3% over the same period.   
However, the Medicare Payment Advisory Commission commented that these one-year 
improvements should be viewed with caution as home health care providers self-report 
these data, and some measures are difficult to verify independently. 
An analysis of the 2013 Medicare Current Beneficiary Survey, Access to Care file 
shows that Medicare FFS home health care beneficiaries are more frail and vulnerable 
compared to all Medicare beneficiaries (Avalere Health, 2017).  A higher percentage of 
home health care users versus all Medicare beneficiaries are older, (33.3% vs. 26.4% 
are age 75 to 84; 24% vs.12% are age 85+), female (61.5% vs. 54.6%), widowed 
(33.8% vs. 22.5%) and living alone (36.7% vs. 28.8%).  The clinical and functional 
status of home health care users is more complex compared to all Medicare 
beneficiaries: 85.1% vs. 62.5% have 3 or more chronic conditions; 31.9% vs. 12% have 
2 or more activities of daily living (ADL) limitations; and 48.7% vs. 27.2% report 
somewhat or much worse health compared to last year.  A disproportionate share of 
Medicare home health users are also impoverished: 31.2% have incomes under the 





However, based on the National Center for Health Statistics, National Study of Long-
Term Care Providers, 2013-2014, when compared to Medicare beneficiaries in nursing 
homes, Medicare home health users are younger (17.5% vs. 15.1% are under 65; 
25.5% vs. 16.1% are 65-74; 31.1% vs. 27.2% are 75-84, and 26.0% vs. 41.6% are 85 
and over); more likely to be male (37.9% vs. 33.2%); and less likely to have Medicaid as 
a payor (9.2% vs. 62.9%) (National Center for Health Statistics, 2016). 
Prevalence of Dementia in Home Health Care 
Estimates of the prevalence of dementia among elderly home care patients in the 
literature range widely, from 31% to 60%, in part due to differing methodologies and 
data sources.  The National Center for Health Statistics estimated that 31.4% of home 
health patients had Alzheimer’s disease or other dementias based on diagnosis codes 
in 2013 claims data from the Centers for Medicare and Medicaid (CMS) Institutional 
Provider and Beneficiary Summary (National Center for Health Statistics, 2016). The 
limitation of this approach is that it likely underestimates prevalence because only about 
half of those who would meet the diagnostic criteria for Alzheimer’s and other dementias 
are diagnosed with dementia by a physician (Boustani, Peterson, Hanson, Harris, & 
Lohr, 2003; Bradford, Kunik, Schulz, Williams, & Singh, 2009; Kotagal et al., 2015). 
Three studies were found that estimated the prevalence of dementia or cognitive 
impairment, which can indicate the presence of dementia, among home health care 
patients (Dellasega & Stricklin, 1993; Kaplan, 2013; Murtaugh et al., 2009).  One study 
which focused on home health care for people with cognitive impairment used a 5-point 
cognitive impairment scale score in the National Home and Hospice Care Survey as a 





score assessed the patient’s level of cognitive impairment based on the following 
criteria: “(1) No cognitive impairment; (2) Requires only occasional reminders (in new 
situations); (3) Requires some assistance/ direction in certain situations (is easily 
distracted); (4) Requires a great deal of assistance /direction in routine situations; (5) 
Severe cognitive impairment (constantly disoriented, comatose, delirium).”   Patients in 
this study were defined as having moderate to severe cognitive impairment if they 
received a score of 3, 4, or 5.  The use of these three assessment levels to define 
impaired cognition was considered consistent with prior conceptual frameworks used to 
describe cognitive impairment associated with dementia (American Psychiatric 
Association, 1994; Tullai-McGuinness, Madigan, & Fortinsky, 2009; M. F. Weiner & 
Lipton, 2009; Zarit & Zarit, 2007).  Based on this operational definition, 32% of the home 
health care sample in this study were estimated to have cognitive impairment 
associated with dementia (Kaplan, 2013).  Patients with cognitive impairment 
associated with dementia were less likely to have a spouse, more likely to be enrolled in 
Medicaid, more likely to have an informal caregiver who was a non-spouse family 
member, had higher care and medical needs, more co-morbidities, and more disabilities 
that were severe and long-lasting. A limitation of the operational definition of cognitive 
impairment associated with dementia is that it does not allow for distinctions to be made 
between acute conditions like delirium and long-term conditions like a coma.  In 
addition, a proportion of patients in this study with moderate-to-severe cognitive 
impairment were not elderly and therefore likely to suffer from some other 






The second study described the frequency of cognitive impairment in home 
health care patients using data from the Outcome and Assessment Information Set 
(OASIS) for all persons age 65 or older discharged from home health care in 2004 and 
2005 (Murtaugh et al., 2009).  OASIS is a national standardized home health data 
collection system developed by CMS to assess and improve the quality of home health 
care provided to Medicare and Medicaid beneficiaries.  In this study, cognitive 
impairment levels were defined as “none,” “mild,” and “moderate-to-severe” based on 
the following OASIS cognitive functioning descriptions: 
 A patient with no impairment was “alert/oriented, able to focus and shift 
attention, comprehends and recalls task directions independently.” 
 A patient with mild impairment “requires prompting (cueing, repetition, 
reminders) only under stressful or unfamiliar conditions.” 
 A patient with moderate-to-severe impairment “requires assistance and some 
direction in specific situations (e.g. on all tasks involving shifting of attention), 
or consistently required low stimulus environment due to distractibility,” or 
“requires considerable assistance in routine situations; is not alert and 
oriented or is unable to shift attention and recall directions more than half of 
the time,” or “is totally dependent due to disturbances such as constant 
disorientation, coma, persistent vegetative state or delirium.” (Murtaugh et al., 
2009, p. 36) 
Based on this operational definition of mild and moderate-to-severe cognitive 
impairment, patients were assessed as being impaired in 36.2% of the episodes of care 





OASIS cognitive functioning item has been considered acceptable (Kinatukara, Rosati, 
& Huang, 2005; Murtaugh et al., 2009), a limitation of this measure is that the 
assessment is based on provider observation.  The study noted anecdotal comments on 
the reluctance of agency staff to report cognitive impairment due to limited resources, 
the risk of denial of coverage, and possible institutionalization of the patient.  This 
suggests cognitive impairment may be underreported on OASIS.  This study also 
provided the percent of patients with ICD-9-CM codes associated with Alzheimer’s and 
other cerebral degeneration (2.8%) and dementia (4.4%).  These ICD-9-CM codes were 
reported in the medical diagnosis fields on the OASIS admission assessment.  
However, the overlap between patients with these diagnoses codes and patients with 
mild or moderate-to-severe cognitive impairment was not reported. 
The third study which investigated the prevalence of dementia in older home 
health patients systematically screened a sample of 100 individuals over the age of 65 
at admission to a home health agency for cognitive impairment using the Mini-Mental 
State Exam (MMSE) (Dellasega & Stricklin, 1993). Summed scores on the MMSE of 0-
17 indicate severe cognitive impairment, 18-23 moderate impairment, and 24-30 no 
impairment (Folstein, Folstein, & McHugh, 1975).  Based on this scale, the prevalence 
of moderate to severe cognitive impairment (scores of 23 or lower) was 60% (Dellasega 
& Stricklin, 1993).  However, only 15% of the sample had any diagnosis in their medical 
chart indicative of cognitive impairment.  Those assessed as cognitively impaired were 
significantly (p< .005) more likely to be Black (vs. White), and to have more functional 
limitations (3.1 vs. 2.4), longer institutional length-of-stay (17.8 vs. 17 days) and lower 





limitation of this study is that the patients screened represented only 40% of those 
eligible to be screened, although statistical comparisons of those screened versus not 
screened revealed no significant differences.  Another limitation is that the screening 
was conducted during a narrow timeframe of consecutive admissions, which could have 
failed to capture a representative sample of agency admissions. 
Problem Statement 
There is considerable evidence that elderly people with dementia have more 
complex health issues (Avalere Health, 2016a, 2017), use more health care services 
(Avalere Health, 2016a; Rice et al., 2001; Rudolph et al., 2010; Zhao et al., 2008), have 
higher health care costs (Alzheimer's Association, 2017a; Avalere Health, 2016a; 
Bynum et al., 2004; Kelley et al., 2015),  and experience poorer outcomes, particularly 
when hospitalized, compared to people without dementia (Beydoun et al., 2015; Fick et 
al., 2013; Pedone et al., 2005; Zilkens et al., 2009).  However, there is a paucity of 
consistent research on the prevalence and characteristics of patients in the home health 
care setting with dementia or symptoms of cognitive impairment, and a preliminary 
literature search found no research studies on the risk factors for hospitalization of 
home health care patients with dementia. 
Given aging and longevity trends and the epidemiological characteristics of 
people with dementia, the home health care setting will likely experience dramatic 
growth in the number of patients with Alzheimer’s or other dementias.  Because 
Alzheimer’s dementia is underdiagnosed and underreported, a large portion of elderly 
home health care patients may not be diagnosed or identified as having such conditions 





al., 2015). Therefore, there is an urgent need to address knowledge gaps about the 
prevalence of home health care patients with dementia and their identifiable 
characteristics; and to determine the incidence of and risk factors associated with their 
hospitalization. 
Conceptual Framework 
Andersen’s Phase 4 Behavioral Model of Health Services Use was the 
conceptual framework used to guide this study (Andersen, 1995, 2008).  Andersen’s 
Model was originally conceived to support the identification, organization, and analysis 
of factors to explain families’ health services use (Andersen, 1968).  The Phase 4 
Andersen Model has been applied in several studies to explain the factors influencing 
hospitalization as a health outcome (Chen, Popoola, Radhakrishnan, Suzuki, & Homan, 
2015; Fortinsky, Madigan, Sheehan, Tullai-McGuinness, & Fenster, 2006; Fortinsky, 
Madigan, Sheehan, Tullai-McGuinness, & Kleppinger, 2014; Madigan et al., 2012; 
Riggs, 2009; Terry, 2004).  In the Phase 4 Andersen Model, there are four major 
components that interact: environment, population characteristics, health behaviors and 
outcomes.  In Figure 1-1, the dynamic relationships between these components are 
illustrated with feedback loops which show the multiple influences on health services 
use and health outcomes and how outcomes, in turn, can influence population 







Figure 1-1. Andersen’s Phase 4 Behavioral Model of Health Services Use (Andersen, 
1995). 
  
In Andersen’s Model, the environment includes the healthcare system and the 
external environment (Andersen, 1995, 2008).  The healthcare system includes 
resources, which refer to the total volume of healthcare services relative to the 
population and to the geographical distribution of resources.  The health care system 
also includes organization, which refers to how a patient gets into the system, and 
structure which refers to what the patient gets once in the system.  The external 
environment includes physical, political and economic factors which influence how a 
person accesses and uses health services.  The healthcare system interacts with the 
external environment and jointly exerts influence on population characteristics and 
outcomes. 
Population characteristics include predisposing, enabling, and need factors 





such as age and gender that can differentially influence the individual’s predisposition to 
use healthcare services. Predisposing factors also include social structure attributes 
such as education, occupation and ethnicity and health beliefs which are attitudes, 
values, and knowledge that people have about health and health services that might 
influence their perceptions of need and use of health services. 
Enabling resources, which can be at the personal and community level, refer to 
factors available to the individual, which can either enable or impede the use of 
healthcare services (Andersen, 1995, 2008).  Personal resources refer to income, 
health insurance, a regular source of care, social relationships, travel and waiting times 
for healthcare, as well as the person’s knowledge about getting healthcare services.  
Community resources refer to the availability of healthcare facilities, providers and 
healthcare services. Both personal and community resources must be available for 
health services use to begin. 
Need is the level of illness requiring health services and includes health issues 
as perceived by the individual or as evaluated by health professionals (Andersen, 1995, 
2008). Perceived need is reflected in what the individual perceives about their own 
general health and functional state as well as how they experience symptoms of illness, 
pain, and worries about their health.  Evaluated need represents a professional 
judgment about an individual’s health status and their need for medical care.  The 
perceived need will better explain care-seeking and adherence to a medical regimen 
while evaluated need will be more related to the kind and amount of treatment that will 





health services under investigation, predisposing characteristics, enabling, and need 
factors will have a different explanatory ability. 
Health behavior refers to both personal health practices and the individual’s use 
of health services (Andersen, 1995, 2008).  This supports the concept that personal 
health practices such as diet, exercise, and self-care interact with the use of formal 
health care services to influence health outcomes (Andersen, 1995; Evans & Stoddart, 
1990).  Health outcomes reflect the combined influence that the healthcare system, 
environmental factors, individual characteristics, access to health services, individual 
health behaviors and formal health services use have on improving an individual’s 
perceived or evaluated health status or driving customer satisfaction with services. 
The main purpose of this study is to identify the risk factors associated with the 
hospitalization of elderly patients with dementia in the home health care setting.  The 
Andersen Phase 4 Behavioral Model will be the conceptual framework that will help 
guide the selection, organization and analysis of variables that may influence the 
outcome of hospitalization of elderly patients with dementia in the home health setting. 
Research Purpose, Questions, and Aims 
The overall goal of this investigator’s program of research is to address 
knowledge gaps about the prevalence and characteristics of elderly patients with 
dementia in the home health care setting; the hospitalization rate for this population 
during an episode of care; and the factors that are associated with an increased risk of 
hospitalization during their home health care stay.  Addressing these knowledge gaps 





improve health outcomes, and lower the high cost of healthcare for elderly Americans 
living with dementia. 
The purpose of this dissertation is to take the first step toward this goal by 
identifying the risk factors associated with elderly home health care patients with 
dementia who are hospitalized during an episode of care.  The research questions are: 
 What is the overlap between diagnosed dementia and Alzheimer’s disease 
and indications of cognitive impairment in the home health care setting? 
 What is the estimated prevalence of dementia in the home health care 
setting?  
 What characteristics are associated with dementia patients in the home 
health care setting? 
 Does the hospitalization rate of elderly patients with dementia in the home 
health care setting differ from their counterparts without dementia? 
 What are the risk factors associated with hospitalization during an episode of 
care among elderly patients with dementia in the home health care setting? 
 Among elderly home health care patients, does dementia moderate the effect 








The study had the following aims and hypotheses: 
Aim 1: Examine the extent to which a diagnosis of dementia or Alzheimer’s disease, 
and indications of cognitive impairment overlap among elderly patients admitted to a 
large, urban non-profit home health agency.  
1a. Determine an operational definition of dementia that includes indications of 
cognitive impairment. 
1b. Estimate the prevalence of dementia at a large, urban non-profit home health 
agency. 
Aim 2: Identify characteristics associated with elderly home health care patients with 
dementia. 
Hypothesis 2.0: Characteristics associated with dementia patients will include: 1) 
older age, 2) female gender, 3) Black race and Hispanic ethnicity, 4) more 
comorbidities, 5) more ADLs needing support, 6) higher ADL severity, 7) poorer 
overall health status, and 8) higher use of health services. 
Aim 3: Determine if the hospitalization rate of elderly home health care patients with 
dementia differs from those without dementia. 
Hypothesis 3.0: Elderly patients with dementia in the home health care setting 
will have a higher rate of hospitalization compared to elderly people without 
dementia. 
Aim 4: Among elderly home health care patients with dementia, identify the risk factors 





explore for Aim 4 was guided by findings from a review of the literature on 
hospitalization risk factors presented in Chapter 2.  
Aim 5: Among elderly home health care patients, explore whether dementia moderates 
the effect of risk factors for hospitalization.  The selection of risk factors to explore for 
Aim 5 was also guided by findings from a review of the literature on hospitalization risk 
factors presented in Chapter 2. 
In the next chapter of this dissertation, findings from a review of the literature on 
risk factors associated with the hospitalization of elderly home health care patients are 



















CHAPTER 2: LITERATURE REVIEW 
The objective of this literature review was to determine current knowledge related 
to the key research question: Among elderly people with dementia, what risk factors are 
associated with those who are hospitalized during an episode of home health care?  A 
preliminary search of the literature found no studies focused specifically on elderly 
patients with dementia in home health care and their hospitalization risk factors.  As a 
result, the scope of this systematic literature review was not restricted to elders in home 
health care with dementia but was broadened to include studies on other cohorts of 
elderly patients in home health care.  Understanding the risk factors identified among 
other patient cohorts in home health care could inform hypotheses and the initial 
selection of variables for this dissertation.  A second objective for the review was to 
determine whether dementia or cognitive impairment had been identified as risk factors 
for hospitalization among elderly home health care patients.   
The design of this literature review was informed by the methodological 
strategies proposed by Whittemore and Knafl (Whittemore & Knafl, 2005), guidelines 
and frameworks by Torraco (Torraco, 2005), and the Centre for Reviews and 
Dissemination (Centre for Reviews and Dissemination, 2009), and the concept matrix 










A search was conducted using seven electronic databases: PubMed, CINAHL, 
ProQuest (Health & Medicine, Social Science, and Dissertation databases), PsycINFO, 
Scopus, Web of Science and Cochrane Reviews.  The focus was on finding primary 
studies on the risk factors for hospitalization of elderly patients in the U.S. home health 
care setting.  The search was conducted on July 15, 2017.  No time limits on study 
dates were imposed.  Table 2-1 indicates the research question parsed by population, 
exposure and outcome of interest with associated search terms. 
Table 2-1 
Research Question and Associated Search Terms 
Research Question:   
Population Exposure Outcome 
Among elderly patients in the 
HHC setting 
What are the risk 
factors associated with 
Hospitalization or rehospitalization 




(elderly OR aged OR geriatrics) 
AND 
AND (“risk factors” OR 
predict*) 
AND (hospitalization OR 
rehospitalization OR readmission) 
(“home health*” OR “home 
health care” OR “home care”) 
  
 
Note. HHC= home health care; rehospitalization is a hospitalization which is associated with a hospital stay preceding 
the patient’s admission to home health care. 
 
All records obtained from the database searches were imported into a reference 
manager tool, Endnote X7.7.  Additional records discovered through a hand search of 
reference lists in articles related to the review were also included.  After duplicate 
references were removed, titles and abstracts were screened independently by two 
researchers (IB and DD). To be included in the review, the article had to be a primary 





study sample drawn from elderly people (age 60 or older) in the U.S. home health care 
setting and written in English.  Studies were excluded based on the following criteria: 
 The study objective was not focused on identifying risk factors for 
hospitalization; 
 The study sample was not drawn from elderly people in the U.S. home health 
care setting; 
 Not a primary study; 
 Not written in English. 
Literature or systematic review articles were excluded, but references were 
searched to identify relevant primary studies. Dissertation studies were included if no 
articles based on the dissertation were found in the search process.  Results of the title 
and abstract screening by the two researchers were compared and differences were 
resolved by discussion.  Next, a closer reading of the full text of the remaining articles 
was completed independently by the two researchers, and articles which did not fit the 
criteria established for the review were excluded.  The two researchers discussed and 
resolved differences and reached agreement on the articles to be included in the 
review. 
Data Extraction 
A matrix table was created with key information extracted from each study: 
author/ date, purpose, design, sample, setting, data source, independent variables, 
outcome variable, and key findings.  Next, the findings from each study were 





Model’s conceptual factors influencing health outcomes as row labels (Webster & 
Watson, 2002).  Studies with common study participant characteristics were grouped 
together to facilitate the identification of commonalities and differences among similar 
cohorts.  
Quality Assessment 
The Newcastle-Ottawa Quality Assessment Scale (NOS), recommended by the 
Cochrane Review Group for use with non-randomized observational studies, was used 
to appraise the quality of studies in the review (Higgins & Green, 2011; Wells et al., 
2016).  A copy of the NOS for cohort studies is in Appendix A.  All of the included 
studies used a retrospective cohort or prospective cohort design.  The cohort of interest 
was elderly home health care patients in the U.S.  In all studies, data on patients’ 
individual and/or environmental characteristics (the exposures), were analyzed to 
determine which factors were associated with an increased risk of hospitalization (the 
outcome).  The NOS assesses quality in three areas: selection, comparability, and 
outcome.  Selection addresses potential bias in four areas: (1) is the exposed cohort 
representative of the average community (for this review, elderly patients admitted to 
home health care); (2) are the exposed and non-exposed cohort drawn from the same 
community; (3) were secure records or structured interviews used to determine the 
factors associated with each individual in the cohort; (4) was the outcome of interest not 
present at the start of the study.  Comparability addresses confounding—avoiding 
potential bias by taking into account or adjusting for other differences that could 
influence the outcome.  Outcome assesses the accuracy of reported outcomes based 





follow-up was long enough for outcomes to occur; (3) all subjects accounted for or lost 
to follow up unlikely to introduce bias.   Studies assessed based on NOS are assigned 
“stars”:  selection assessment awards up to four stars; comparability, two stars; 
outcome, three stars.  The maximum total stars awarded is nine.  Because Newcastle-
Ottawa does not provide cutoff ranges for acceptable methodological rigor, for purposes 
of this review, a study awarded less than 5 stars would be considered unacceptable, 
and a study awarded 5 stars or more would be deemed acceptable quality. 
Included Studies 
Figure 2-1 presents the search process.  Across seven databases, 1,304 studies 
were identified, and five additional studies were found through a hand search of 
reference lists.  After 520 duplicate records were removed, the titles and abstracts of the 
remaining 789 records were screened by two researchers (IB and DD) using the 
inclusion and exclusion criteria.  After comparing results of their independent 
assessments, the researchers agreed on 47 studies for full-text review.  After 
completing the full-text review, the researchers agreed that 19 studies should be 
excluded because the study samples were not drawn from elderly patients in the HHC 
setting and that 4 studies were not focused on the research question for this review.  

































Figure 2-1. Results of literature search and record screening. 
 
 
Records from database PubMed, 
CINAHL, ProQuest, PsycINFO, Scopus, 
Web of Science, Cochrane Reviews  
(n = 1304) 
Records for title/abstract screen 
(n = 789) 
Full text review          
(n=47) 
 
Did not meet 
inclusion/exclusion 
criteria 
(n = 742) 
Total excluded (n = 23): 
Study sample not in HHC 
setting (n=19) 







(n =  24) 
Duplicates 
(n = 520) 
Additional records 
from hand search 






The 24 studies included in the review were published between 2000 and 2016 
(Chen, Carlson, Popoola, & Suzuki, 2016; Chen et al., 2015; Cho, 2007; Dierich, 
Mueller, & Westra, 2011; Enguidanos, Hoang, Hillary, & Haynes, 2011; Fischer, 2008; 
Flaherty, Perry, Lynchard, & Morley, 2000; Fortinsky et al., 2006; Fortinsky et al., 2014; 
Hoskins, Walton-Moss, Clark, Schroeder, & Thiel, 1999; Kang, McHugh, Chittams, & 
Bowles, 2016; Kelly, 1997; Madigan et al., 2012; Madigan, Schott, & Matthews, 2001; 
O'Connor, Hanlon, & Bowles, 2014; Radhakrishnan et al., 2013; Richmond, 2013; 
Riggs, 2009; Rosati & Huang, 2007; Schoonover, Corbett, Weeks, Willson, & Setter, 
2014; Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013; Terry, 2004).  A summary of 
the purpose, design, sample characteristics, setting, data source, variables and key 
findings for each group of studies organized by outcome variable and sample criteria 
are provided in Appendix B, Tables B1 to B5.  All studies in this review (n=24) were 
focused on elderly home health care patients in the U.S. and identifying risk factors 
associated with patients who were either hospitalized (n=7) (Enguidanos et al., 2011; 
Flaherty et al., 2000; Fortinsky et al., 2006; Fortinsky et al., 2014; Riggs, 2009; Rosati & 
Huang, 2007; Terry, 2004); or rehospitalized during or after an episode of home health 
care (n=17) (Chen et al., 2016; Chen et al., 2015; Cho, 2007; Dierich et al., 2011; 
Fischer, 2008; Hoskins et al., 1999; Kang et al., 2016; Kelly, 1997; Madigan et al., 2012; 
Madigan et al., 2001; O'Connor et al., 2014; Radhakrishnan et al., 2013; Richmond, 
2013; Schoonover et al., 2014; Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013).  





preceding the patient’s admission to home health care (referred to as the index 
hospitalization).   
Study Purpose 
In 10 of the 24 studies, specific factors hypothesized to be associated with 
hospitalization or rehospitalization were identified as variables of primary interest, 
including medication usage issues (Dierich et al., 2011; Flaherty et al., 2000; 
Schoonover et al., 2014); social determinants such as informal care, living arrangement, 
socioeconomic status (Cho, 2007; Richmond, 2013; Tao, 2010); geographic location 
(Chen et al., 2016; Madigan et al., 2012); frontloading skilled nursing visits (O'Connor et 
al., 2014; Riggs, 2009).  Other covariates (e.g. age, gender) were included in these 
studies as controls.  In the other fourteen studies, the purpose was broadly defined as 
identifying risk factors associated with hospitalization or rehospitalization (Chen et al., 
2015; Enguidanos et al., 2011; Fischer, 2008; Fortinsky et al., 2006; Fortinsky et al., 
2014; Hoskins et al., 1999; Kang et al., 2016; Kelly, 1997; Madigan et al., 2001; 
Radhakrishnan et al., 2013; Rosati & Huang, 2007; Sullivan, 2014; Tao & Ellenbecker, 
2013; Terry, 2004).  
Study Design 
All included studies were cohort designs in which elderly HHC patients were 
identified for inclusion in the study based on varying criteria such as admission or 
discharge date, referral source, age, diagnosis, Medicare coverage, and/ or use of 
telehealth. Data on the study participants were collected through assessments, tests or 





associated with the outcome of hospitalization or rehospitalization during or within a 
defined timeframe after the HHC episode of care.  If the incidence of hospitalization is 
significantly different between individuals with a given characteristic or exposure versus 
individuals without the characteristic or exposure, this indicates an association between 
the characteristic or exposure and hospitalization. 
There were 21 retrospective cohort studies in the review (Chen et al., 2016; 
Chen et al., 2015; Cho, 2007; Dierich et al., 2011; Enguidanos et al., 2011; Fischer, 
2008; Flaherty et al., 2000; Fortinsky et al., 2014; Hoskins et al., 1999; Kang et al., 
2016; Kelly, 1997; Madigan et al., 2012; O'Connor et al., 2014; Radhakrishnan et al., 
2013; Richmond, 2013; Riggs, 2009; Rosati & Huang, 2007; Sullivan, 2014; Tao, 2010; 
Tao & Ellenbecker, 2013; Terry, 2004).  In these studies, the outcome of interest 
(hospitalization/ rehospitalization) had already occurred before the start of the study.  
Investigators obtained data on the study cohort at a point in time before hospitalization 
or rehospitalization occurred to establish the baseline characteristics and exposures of 
individuals in the cohort, and then looked at data at a later point in time to determine 
which individuals in the cohort were subsequently hospitalized or rehospitalized. 
There were 3 prospective cohort studies included in the review.  In these studies, 
investigators obtained baseline characteristics and exposures of the study cohort before 
any of them were hospitalized or rehospitalized, and then followed the cohort over time 
to determine which individuals in the cohort became hospitalized or rehospitalized 







The included studies used a variety of statistical methods to identify risk factors 
associated with the hospitalization or rehospitalization of elderly home health care 
patients.  Sixteen studies used multivariable logistic regression analysis (Chen et al., 
2016; Cho, 2007; Fischer, 2008; Fortinsky et al., 2006; Fortinsky et al., 2014; Hoskins et 
al., 1999; Madigan et al., 2012; Madigan et al., 2001; O'Connor et al., 2014; 
Radhakrishnan et al., 2013; Richmond, 2013; Riggs, 2009; Rosati & Huang, 2007; 
Sullivan, 2014; Tao & Ellenbecker, 2013; Terry, 2004).  Three studies used 
multivariable Cox regression analysis (Chen et al., 2015; Enguidanos et al., 2011; Tao, 
2010).  One study used multivariable hierarchical discriminant analysis (Kelly, 1997).  
Three studies used bivariate analysis methods: two studies used chi-square and 
independent t-tests (Dierich et al., 2011; Flaherty et al., 2000), and one study used 
bivariate logistic regression analysis (Schoonover et al., 2014).   One study used 
bivariate analyses (chi-square/ Fisher exact analysis, t-test, and Wilcoxon rank sum 
test) to identify risk factors associated with rehospitalization followed by a decision tree 
analysis (Kang et al., 2016).  The cutoff for identifying risk factors was level of 
significance p<.05. 
Sample 
Samples sizes ranged from n=117 to n=374,123.  There were five studies with 
less than 500 participants (Hoskins et al., 1999; Kelly, 1997; Madigan et al., 2001; 
Radhakrishnan et al., 2013; Schoonover et al., 2014); 13 studies with 500 to 10,000 
participants (Cho, 2007; Dierich et al., 2011; Enguidanos et al., 2011; Fischer, 2008; 





Richmond, 2013; Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013; Terry, 2004); and 
six studies with over 10,000 participants(Chen et al., 2016; Chen et al., 2015; Fortinsky 
et al., 2014; Madigan et al., 2012; Riggs, 2009; Rosati & Huang, 2007).  In the seven 
studies focused on hospitalization as the outcome, the sample criteria did not specify a 
particular referral source for the patient, but in the 17 studies focused on 
rehospitalization as the outcome, the sample criteria required HHC patients to have a 
hospital stay preceding their admission to home health care. 
There was also variation in the diagnosis characteristics of the study samples 
(Table 2).  In 14 studies, the sample consisted of HHC patients with any diagnosis, of 
which 5 were focused on hospitalization (Enguidanos et al., 2011; Flaherty et al., 2000; 
Fortinsky et al., 2006; Fortinsky et al., 2014; Rosati & Huang, 2007) and 9 were focused 
on rehospitalization as the outcome of interest (Cho, 2007; Dierich et al., 2011; Fischer, 
2008; Kelly, 1997; O'Connor et al., 2014; Richmond, 2013; Schoonover et al., 2014; 
Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013) ). However, one study in the group 
with any diagnosis and rehospitalization as the outcome (Schoonover et al., 2014) 
required participants to have at least one of the following comorbid conditions: 
peripheral vascular disease, coronary artery disease, CHF, hypertension, diabetes, 
hyperlipidemia, major orthopedic condition, and/or COPD.   
Eight studies required patients in the study to have a diagnosis of heart failure 
(Hoskins et al., 1999; Kang et al., 2016; Madigan et al., 2012; Madigan et al., 2001; 
Radhakrishnan et al., 2013; Riggs, 2009; Terry, 2004), and two of these studies were 
focused on the outcome of hospitalization(Riggs, 2009; Terry, 2004), five on 





et al., 2001; Radhakrishnan et al., 2013), and one on preventable rehospitalization 
(Chen et al., 2016).  One study that was also focused on preventable rehospitalization 
required all patients in the study to have a diagnosis of diabetes (Chen et al., 2015). 
Table 2-2 
Studies by Sample Inclusion Criteria and Outcome of Interest 
 Outcome of Interest/ First Author (year)  
Sample Inclusion 
Criteria: 
Hospitalization Rehospitalization  Preventable 
Rehospitalization 

















































  Chen (2015) 1 
No. of Studies 7 15 2 24 
 
Note. 1Included patients with PVD, CAD, CJF, diabetes, HTN, hyperlipidemia, major orthopedic condition 
and/or COPD 
 
In 18 studies, the sample settings were single or multiple HHAs located in 
Missouri (Flaherty et al., 2000), New York (Cho, 2007), Ohio (Fortinsky et al., 2006; 
Kelly, 1997), California (Enguidanos et al., 2011; Fischer, 2008; Sullivan, 2014), 
Massachusetts (Tao, 2010), Alabama (Richmond, 2013), Washington (Schoonover et 
al., 2014), the East Coast (Dierich et al., 2011; Tao & Ellenbecker, 2013), the Midwest 
(Dierich et al., 2011; Madigan et al., 2001), New England (Radhakrishnan et al., 2013) 





Terry, 2004).  Six studies used a nationwide population sample drawn from all 
Medicare-certified HHAs in the U.S. (Chen et al., 2016; Chen et al., 2015; Fortinsky et 
al., 2014; Madigan et al., 2012; O'Connor et al., 2014; Riggs, 2009).   
Data Source 
Twenty studies used the Outcome Assessment Information Set (OASIS), patient 
assessment data that all Medicare-certified HHAs have been required to submit to CMS 
for Medicare fee for service beneficiaries since 1999 (Chen et al., 2016; Chen et al., 
2015; Cho, 2007; Dierich et al., 2011; Enguidanos et al., 2011; Fischer, 2008; Fortinsky 
et al., 2006; Fortinsky et al., 2014; Kang et al., 2016; Madigan et al., 2012; Madigan et 
al., 2001; O'Connor et al., 2014; Radhakrishnan et al., 2013; Richmond, 2013; Riggs, 
2009; Rosati & Huang, 2007; Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013; 
Terry, 2004).  The OASIS was designed to provide data items to measure both 
outcomes and patient risk factors. OASIS data items address sociodemographic, 
environmental, support system, health status, functional status, and health service 
utilization of the patient. The data are collected at start of care, 60-day follow-ups, 
discharge or transfer to an inpatient facility stay, and discharge home). Depending on 
the independent variables of interest, some of these studies used additional data 
sources including HHA medical records (Dierich et al., 2011; Rosati & Huang, 2007; 
Terry, 2004), CMS Beneficiary file (Madigan et al., 2012), Medicare claims data 
(Fortinsky et al., 2014; Riggs, 2009), Medicare Provider Analysis and Review file 
(Madigan et al., 2012; Riggs, 2009), and the Standard Analytic File for Home Health 
Care (Madigan et al., 2012).  Of the four studies that did not use OASIS data, two used 





health and sociodemographic data from the HHA and patient survey data (Kelly, 1997); 
and one used medication lists from hospital discharge and patient home visits 
(Schoonover et al., 2014). 
Outcome Variable 
The operational definition of the outcome variable, hospitalization or 
rehospitalization, varied across studies.  Among the 17 studies focused on 
rehospitalization, 15 were focused on all-cause rehospitalization (Cho, 2007; Dierich et 
al., 2011; Fischer, 2008; Hoskins et al., 1999; Kang et al., 2016; Kelly, 1997; Madigan et 
al., 2012; Madigan et al., 2001; O'Connor et al., 2014; Radhakrishnan et al., 2013; 
Richmond, 2013; Schoonover et al., 2014; Sullivan, 2014; Tao, 2010; Tao & 
Ellenbecker, 2013), and two were more narrowly focused on preventable 
rehospitalizations identified using the Prevention Quality Indicator Software Version 4.5 
from the Agency for Healthcare Research and Quality (Chen et al., 2016; Chen et al., 
2015).  In the seven studies focused on hospitalization as the outcome, admission to 
the HHA was the baseline for measuring the occurrence of a hospitalization (Table 3).  
In four of these studies, hospitalization was measured within 60 days of admission to 
the HHA (Enguidanos et al., 2011; Riggs, 2009; Rosati & Huang, 2007; Terry, 2004); in 
one study, hospitalization was measured within the 60 day episode of care, or if 
discharged home during the 60 day episode of care, within 3 days after the discharge to 
home date (Fortinsky et al., 2014); in one study, hospitalization was measured within 6 
months of admission to the HHA (Fortinsky et al., 2006); and one study did not provide 





In nine of the 17 studies focused on rehospitalization as the outcome, date of 
admission to the HHA was the baseline for measuring rehospitalization (Cho, 2007; 
Dierich et al., 2011; Fischer, 2008; Hoskins et al., 1999; Kang et al., 2016; Madigan et 
al., 2001; Radhakrishnan et al., 2013; Sullivan, 2014; Tao, 2010).  In seven of these 
studies, rehospitalization was measured within 60 days of admission to the HHA (Cho, 
2007; Dierich et al., 2011; Fischer, 2008; Kang et al., 2016; Radhakrishnan et al., 2013; 
Sullivan, 2014; Tao, 2010); in one study, rehospitalization was measured within 58 days 
of admission to the HHA (Madigan et al., 2012); and one study did not provide the 
timeframe for measuring rehospitalization (Hoskins et al., 1999).  In the other eight 
studies focused on rehospitalization, date of discharge from the index hospital was the 
baseline for measuring rehospitalization (Chen et al., 2016; Chen et al., 2015; Kelly, 
1997; Madigan et al., 2012; O'Connor et al., 2014; Richmond, 2013; Schoonover et al., 
2014; Tao & Ellenbecker, 2013); in six of these studies, rehospitalization was measured 
within 30 days of the index hospital discharge date (Chen et al., 2016; Chen et al., 
2015; Madigan et al., 2012; Richmond, 2013; Schoonover et al., 2014; Tao & 
Ellenbecker, 2013); in one study, rehospitalization was measured from 15 to 30 days of 
the discharge date (O'Connor et al., 2014); and in one study, rehospitalization was 









Table 2-3  
Variations in Operational Definition of Outcome Variable 
 Outcome Variable: Hospitalizations which occurred within number of 
days shown below from date of admission to HHA 
First Author/(year) 15 30 60 90 120 150 180 
Flaherty1 (2000)        
Terry (2004)        
Fortinsky (2006)        
Rosati (2007)        
Riggs (2009)        
Enguidanos (2011)        
Fortinsky2 (2014)        
 Outcome Variable: Rehospitalizations which occurred within number 
of days shown below from date of admission to HHA 
 15 30 60 90 120 150 180 
Hoskins3 (1999)        
Madigan4 (2001)        
Cho (2007)        
Fischer (2008)        
Tao (2010)        
Dierich (2010)        
Radhakrishnan (2013)        
Sullivan (2014)        
Kang (2016)        
 Outcome Variable: Rehospitalizations which occurred within number 
of days shown below from date of discharge from the prior hospital 
stay 
 15 30 60 90 120 150 180 
Kelly (1997)        
Madigan (2012)        
Richmond (2013)        
Tao (2013)        
O’Connor5 (2014)        
Schoonover (2014)        
Chen (2015)        
Chen (2016)        
 
Note. 1Flaherty – definition of timeframe for hospitalization not provided; 2Fortinsky – also counts hospitalizations that occur up to 3 
days after discharge from home health care; 3Hoskins – definition of timeframe for rehospitalization not provided; 4Madigan – 
rehospitalization within 58 days of admission to HHA;  5O’Connor – counts rehospitalizations that occur between 15 and 30 days of 
discharge from index hospital. 
 
Independent Variables 
Among the 20 studies using OASIS data, sociodemographic, environmental, 
support system, health status, functional status, and health service utilization of the 





use OASIS data, Kelly (1997) included demographic, health, ecological characteristics 
and economic indicators; Hoskins et al. (1999) included sociodemographic, health, 
medication and healthcare utilization items; and two studies included demographic, 
diagnosis, and medication-related data as independent variables (Flaherty et al., 2000; 
Schoonover et al., 2014). 
Quality Assessment 
Table 2-4 provides the quality assessment results.  While all studies met the a 
priori standard set for acceptable quality of 5 or more stars based on the Newcastle-
Ottawa Quality Assessment Scale (Wells et al., 2016), quality scores varied across the 
studies (Table 2-4).  Five studies achieved the maximum rating of 9 stars. Thirteen 
studies received 8 stars, all losing one star because the cohort was not drawn from a 
national sample and therefore was not considered broadly representative of the 
community of elderly home health care patients in the U.S.  Two studies received 7 
stars, losing one star because the cohort was not nationally representative, and one star 
due to some study participants lost to follow up that could introduce bias.  One study 
received 6 stars, losing one star because the cohort was not nationally representative 
and two stars due to lack of study controls for confounding.  Three studies received 5 
stars: all lost one star because the cohort was not nationally representative; two studies 
lost one star because the ascertainment of exposure was not by secure record or 
structured interview; two studies lost two stars due to lack of study controls for 







Study Quality Scores Using Newcastle-Ottawa Quality Scale for Cohort Studies 
 Selection Comparability Outcome 
Assessment 
 
First Author/ (Year) 1 2 3 4 5 6 7 8 9 Total 
Chen (2015) * * * * * * * * * 9 
Chen (2016) * * * * * * * * * 9 
Fortinsky (2014) * * * * * * * * * 9 
Madigan (2012) * * * * * * * * * 9 
Riggs (2009) * * * * * * * * * 9 
Cho (2007) -- * * * * * * * * 8 
Enguidanos (2011) -- * * * * * * * * 8 
Fischer (2008) -- * * * * * * * * 8 
Fortinsky (2006) -- * * * * * * * * 8 
Kang (2016) -- * * * * * * * * 8 
O’Connor (2014) -- * * * * * * * * 8 
Radhakrishna (2013) -- * * * * * * * * 8 
Richmond (2013) -- * * * * * * * * 8 
Rosati (2007) -- * * * * * * * * 8 
Sullivan (2014) -- * * * * * * * * 8 
Tao (2010) -- * * * * * * * * 8 
Tao (2013) -- * * * * * * * * 8 
Terry (2004) -- * * * * * * * * 8 
Hoskins (1999) -- * -- * * * * * * 7 
Madigan (2001) -- * -- * * * * * * 7 
Dierich (2011) -- * * * -- -- * * * 6 
Flaherty (2000) -- * -- * -- -- * * * 5 
Kelly (1997) -- * -- * * * -- * -- 5 
Schoonover (2014) -- * * * -- -- * * -- 5 
 
Note. Selection Criteria: 1=Exposed cohort representative of average community; 2=Non-exposed cohort drawn from same 
community; 3=Ascertainment of exposure by secure record or structured interview; 4=Demonstrate outcome not present at start of 
study.  Comparability Criteria: 5=Study controls for most important factor; 6=Study controls for additional factor(s).  Outcome 
Assessment Criteria: 7=Outcome assessment by independent blind assessment or record linkage; 8=Adequate follow-up period for 
outcome of interest; 9=Follow up: all subjects accounted for or lost to follow up unlikely to introduce bias (small number lost or 
description provided of those lost). 
 
Risk Factors 
Risk factors identified across the included studies were organized by the 
outcome variable (hospitalization, rehospitalization, preventable rehospitalization) and 
sample diagnosis criteria (any diagnosis, CHF, diabetes).  The risk factors were 
grouped by the categories Andersen’s Model identified as influencing health outcomes 





behaviors including health services use; environmental factors).   The number of studies 
identifying each type of hospitalization risk factor is summarized in Table 2-5.  For the 
following discussion of results, Appendix C, Tables C1 to C5 provide a detailed 
accounting of the risk factors that were identified by each study, organized by outcome 
variable and sample diagnosis criteria.  The supporting statistic (odds ratio, relative risk, 
or p-value) for each identified risk factor is also provided. 
Predisposing Factors 
Five studies found male gender to be associated with higher hospitalization or 
rehospitalization risk; four of these studies were among patients with any diagnosis with 
adjusted odds ratios (AORs) ranging from 1.12 to 1.60, and one study was among CHF 
patients (AOR =1.08).  One study among patients with any diagnosis found female 
gender to be associated with a lower hospitalization risk (AOR = 0.87), but another 
found female gender was associated with higher rehospitalization risk (p<.05) in a 
bivariate analysis.  Black vs. White race was associated with increased hospitalization 
or rehospitalization risk in two studies among patients with any diagnosis, (AOR =1.16), 
and hazard ratio (HR=1.20); one study among diabetes patients (HR =1.11) and one 
study among CHF patients (AOR =1.26).  Among patients with any diagnosis, Asians 
versus Whites had a lower risk of hospitalization in one study (AOR = 0.72), but in 
another study, minorities vs. Whites had a higher hospitalization risk (HR = 1.2).  Whites 
vs. other races had a lower risk of hospitalization or rehospitalization in a study among 
patients with any diagnosis (AOR = 0.27) and another study among CHF patients (AOR 
= 0.92).  Two studies found older ages (84.5 vs. 76, p<.001; 75 to 84 vs. 65 to 74, 





younger patients (less than 85 vs. older than 85) to be at higher risk of rehospitalization 
(AOR =1.13). 
Enabling Factors 
Enabling factors related to living arrangements which were identified as risk 
factors include living in an assisted living facility (HR 1.1) and living with others (p<.01 in 
a bivariate analysis).  With respect to caregivers, one study found having a caregiver 
available vs. no caregiver was associated with increased hospitalization risk (AOR 
1.11).  One study found receiving assistance other than for ADLs or IADLs to be 
associated with increased rehospitalization risk (HR 2.0) while another study found this 
factor to be associated with lower odds (AOR 0.36).  With respect to resources to pay 
for healthcare, having a private HMO or another payer (versus Medicaid) was 
associated with a lower risk of hospitalization (AOR 0.51 to 0.8).  Among CHF patients, 
not being dually eligible for Medicare and Medicaid was associated with a lower risk of 
rehospitalization (AOR 0.92) while being eligible for Medicaid was associated with a 
higher risk of hospitalization (AOR 1.12). 
Table 2-5 






Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 
POPULATION FACTORS        
 
Predisposing 
       







Female vs Male 1, [2] [1] (.87) 1 
(p<.05) 









Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 
Black vs White 4 2 (1.16-
1.2*) 
   1 
(1.11*) 
1 (1.26) 
Asian vs White [1] [1] (.72)      
Other Minorities vs. White 1 1(1.2*)      
White vs. Other [2]  [1] (.27) [1] 
(.92) 
   
Age (<= 85 vs. >85) 1    1 
(1.13) 
  
Age (84.5 vs 76) 1  1 
(p<.001) 
    
Age (75-84 vs 65-74) 1     1 (1.1*)  
        
Enabling        
Assisted living arrangement 1 1 (1.1*)      
Live with others 1    1 
(p<.01) 
  
Available caregiver (vs no 
caregiver) 
1 1 (1.11)      
Receive assistance other 
than ADL/IADL 
1, [1]  1 (2.0*),  
[1] (.36) 
    
Private HMO/ Other Payer 
vs Medicaid 
 [1] [1] (.51-
.8) 
     
Medicaid eligible 1   1 
(1.12) 
   
Dual eligible Medicare 
Medicaid - no 
[1]    [1] 
(.92) 
  
        
Need - Diagnoses        
Cancer/ neoplasms 4 2 (2.0) 2 (1.76-
2.0) 
    
CHF/ Cardiovascular/ 
ischemic/ valvular disease 
6, [1] 3 (1.22-
1.42) 









   [1] 
(.82*) 
 
Peripheral vascular disease 1     1 
(1.12*) 
 
Diabetes 4 2 (1.3-
2.97) 
2 (1.67)     
No comorbid diabetes [1]    [1] 
(.94) 
  









Surgical wound [1] [1] (.78)      
No surgical wound 1 1( 1.4*)      
COPD 1     1 (1.6*)  
Cerebrovascular conditions [1]  [1] (.57)     
Renal failure 2 1(1.74)    1 
(1.44*) 
 
UTI 2 1(1.3*) 1 
(p<.01) 
    
HIV 1 1 (1.41)      
Deficiency anemia 1     1 
(1.11*) 
 









Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 
Osteoarthritis [2] [2](.42),p=
.01 
     
Injury or poisoning [1] [1] (.78)      
Psychoses 1, [1]     [1] 
(.74*) 
 
No mental disorder  [1]  [1] (.73)     
 
Need - Symptoms 
       










Dyspnea (none/some vs at 
rest 




Severity of CHF (higher) 1   1 
(1.12) 
   
Respiratory 1 1 (1.19)      
Dependence on oxygen 1  1 (1.43)     
Bowel incontinence 2 1 (1.23) 1 (3.4)     
Urinary incontinence - yes 1, [1] 1 (1.18) [1] (.56)     
Urinary incontinence - no 1    1 
(1.09) 
  
Urinary catheter 1 1 (1.25)      
Urinary incontinence and 
catheter 
1  1 (2.0)     
Obesity [1]     [1] 
(.75*) 
 




  1 
(1.09*) 
1 (1.12) 




(higher) or     
cognitive functioning (lower) 
2  2 
(1.44*-
1.6) 
    
Memory deficit 1  1 
(p<.05) 
    
Impaired decision-making 1  1 
(p<.01) 
    
Cognitive functioning(alert 
vs dependent) 
1    1 
(1.46) 
  
No mental disorder  [1]  [1] (.73)     
 
Need - Functional status 
       
Functional disability (higher) 
or 








   
Need help with 1 to 3 ADLs 
(vs 6+) 
1 1(1.15*)      
Need help with 1 to 3 ADLs 
(vs none) 
[1]      [1] (.7) 
Need help with 2+ ADLs (vs. 
<2) 
1  1 (1.39)     
Need help to bath 2, [1] 1 (1.11) [1] (.85)  1 (p-
.05) 
  
Need help to ambulate 1 1 (1.15)      











Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 
Need help dress upper body 1  1 (1.15-
1.57) 
    
Bathing independence [1]    [1] 
(.79) 
  
Toileting independence [1]    [1] 
(.77) 
  
Grooming independence [1]    [1] 
(.84) 
  
Dress lower body 
independence 
1    1 
(p<.05) 
  
Need help with IADLs 1 1(1.17-
1.25) 
     
Need help with medication 
management 




  1 
(1.16*) 
[1] (.76) 




Need - Health measures: 
       
Overall prognosis (good) 1, [1] 1 (1.3*) [1] (.49)     
Overall prognosis (poor) 1    1 
(1.15) 
  
Overall health status 
moderate 
1    1 
(p<.05) 
  
Rehab prognosis(guarded) 5 3 (1.24-
1.98) 
1 (1.51)  1 
(1.13) 
  
Rehab prognosis (good) [1]  [1] (.61)     
Life expectancy < 6 mos. 2 1 (1.2*) 1 
(p<.001) 
    
Severity of primary 
diagnosis (higher) 
2 1 (1.12)     1 (1.19) 
Symptom severity(controlled 
vs not) 










    
No. of high risk 
comorbidities 
1  1 (1.17)     
Risk for falls (higher) 1 1 (1.15)      
No fall history 1  1 (1.58)     
Severe pain experience 1    1 
(p=.02) 
  
Normal pulse/ temperature [1] [1](.72-
.78) 
     
        
HEALTH BEHAVIOR 
FACTORS 
       
 
Health Services Use1 
       
Rehab stay vs. hosp. stay 
14 days prior 
[1] [1] (.82)      
No hosp. stay vs. hosp. stay 
14 days prior 
[2] [2] (.77-
.88) 
     
Hospital use prior 6 months 1, [1] 1 (1.14)  [1] 
(.75) 
   
Rehab use prior 6 months [1] [1] (.79)      









Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 




    
HHC case opened prior 6 
months 
1 1 (1.19)      
No. of nursing visits (higher) 1 1 (2.0*)      
Receive frontloaded nursing 
visits 
[1]   [1] 
(.12) 
   
No. of HH aide visits (higher) 1 1 (1.17)      
Receiving HH aide service - 
yes 
1    1 
(p=.02) 
  
HH aide visits received - 
none 
1    1 
(1.07) 
  
No. of social worker visits 
(higher) 
1, [1] 1 (1.19), 
[1] (.85*) 
     
Fewer physical therapy visits [1]   [1] 
(.93) 
   
Physical therapy received - 
none 
1    1 
(1.09) 
  
Higher intensity of visits per 
day/ week 









HHC LOS<30 days 1  1(p<.01)     





1 1 (1.4*)      
No. of medications (higher) 6 2 (1.17) 3 (1.04)  1 
(p<.01) 
  
No. of medications (<10) [1]    [1] 
(.46*) 
  
Not taking multiple 
medications 





    
Use inappropriate 
medications (lower number) 
1 1 
(p=.004) 
     
Medication regimen complex 
(higher) 
1  1 
(p<.001) 
    
Prescription of ACEI/ ARB 
medications 
[1]    [1] 
(.57*) 
  




     
Receiving 
IV/parenteral/enteral therapy 
1 1 (1.4*)      
UTI treatment past 2 weeks 1  1 
(p<.01) 
    
        
ENVIRONMENT FACTORS 
 
       
HHA in West vs. South [1] [1] (.82)      
HHA in metro vs. non-metro 
area 
[1] [1] (.89)      
HHA Urban vs. suburban 1  1 
(p<.05) 









Factors Organized by 
Andersen Model 
 



















No. of Studies in Each Category 
5 10 2 5 1 1 
Remote rural vs urban [1]      [1] (.73) 
% Males jobless in area 1  1 
(p<.05) 
    
Non hospital-based agency 1    1 
(1.05) 
  
Index hospital penalized for 
excess RH. 
1     1 
(1.21*) 
 
Note. Numbers in brackets are protective factors. Numbers in parentheses are odds ratio or hazard ratio (indicated by*) ranges; p-
values indicate factors identified in bivariate analysis.  
ADL=activities of daily living; CC Index=Charlton Comorbidity Index; CHF=congestive heart failure; ER=emergency room; 
HHA=home health agency; IADL= instrumental activities of daily living; Prev. RH=Preventable rehospitalization; 
RH=Rehospitalization; UTI=urinary tract infection.  
1Number of prior hospital stays, visit intensity and health care provider visits were classified as health services use variables (based 
on Andersen’s Model) in Madigan et al. (2012). 
Need Factors/ Diagnoses   
The majority of risk factors identified for hospitalization or rehospitalization are 
categorized as need factors in Andersen’s Model which include illness or disability 
attributes that drive health care needs.  Diagnoses related to skin issues, including 
pressure and stasis ulcers and other wounds, were identified in nine studies as risk 
factors.  Among these studies, eight reported adjusted odds ratios or hazard ratios 
ranging from 1.2 to 3.9 and one reported p=.02 in a bivariate analysis.  Six studies 
identified CHF or other cardiovascular conditions as risk factors for hospitalization or 
rehospitalization with AORs from 1.09 to 1.42.  Four studies identified cancer as a risk 
factor (AORs from 1.76 - 2.0).  Four studies among patients with any diagnosis found 
diabetes increased hospitalization or rehospitalization risk (AORs from1.3 to 2.97).  Two 
studies, one among patients with any diagnosis and one among patients with diabetes 
identified renal failure as a risk factor for hospitalization (AOR =1.74) and 
rehospitalization (AOR =1.44), respectively.  The following diagnoses were identified as 





review: HIV, having no surgical wound, peripheral vascular disease, COPD, deficiency 
anemia, fluid and electrolyte disease. 
In two studies among patients with any diagnosis, osteoarthritis was associated 
with a reduced risk of hospitalization (AOR = 0.42 and p=.001).  Hypertensive or 
circulatory disorders were associated with reduced risk of hospitalization in one study 
among patients with any diagnosis (p=.02), and a reduced risk of rehospitalization in 
one study among diabetes patients (HR = 0.82).  The following diagnoses were 
associated with a reduced risk of hospitalization or rehospitalization in one of the 
included studies: no comorbid diabetes diagnosis among patients with CHF, surgical 
wounds, injury or poisoning, psychosis, no mental disorder, cardiovascular disease 
among patients with diabetes, and cerebrovascular conditions. 
Need Factors/ Symptoms 
Depression and dyspnea symptoms were frequently identified as hospitalization 
or rehospitalization risk factors.  Depression symptoms were identified as hospitalization 
or rehospitalization risk factors in five studies among patients with any diagnosis (AORs 
from 1.16 -1.94) and one study among patients with CHF (AOR =1.33).  More severe 
dyspnea symptoms were identified as hospitalization or rehospitalization risk factors in 
five studies among patients with any diagnosis (AORs from 1.32 - 1.86) and two studies 
among CHF patients (AOR = 1.14 and 2.3).   
A higher level of cognitive impairment or a lower level of cognitive functioning 
were identified as risk factors for rehospitalization in two studies among patients with 





found better cognitive functioning to be associated with rehospitalization risk 
(AOR=1.46).  One study among patients with any diagnosis found memory deficit 
(p<.05) and impaired decision-making (p<.01) to be associated with increased 
rehospitalization risk.   
Bowel incontinence was identified by two studies as hospitalization or 
rehospitalization risk factors among patients with any diagnosis (AOR = 1.23 and 3.4).   
Anxiety was a rehospitalization risk factor among patients with diabetes (HR=1.09) and 
CHF (AOR =1.15).  The following clinical symptoms were identified as hospitalization or 
rehospitalization risk factors in one of the studies included in the review: having urinary 
incontinence and a catheter, oxygen dependence, having a urinary catheter, respiratory 
symptoms, a higher severity of CHF among patients with CHF, and not having urinary 
incontinence.  For patients with CHF, less severe dyspnea symptoms were associated 
with lower rehospitalization risk in one study.  Factors associated with lower 
rehospitalization risk among diabetes patients were obesity and urinary incontinence. 
Need Factors/ Functional Status 
A higher level of functional disability was associated with hospitalization or 
rehospitalization risk in four studies among patients with any diagnosis (AORs from1.12 
- 2.0; HR 1.03) and among patients with CHF (AOR =1.06). In two studies among 
patients with any diagnosis, needing help with more vs. fewer ADLs was associated 
with higher hospitalization or rehospitalization risk (HR =1.15; AOR =1.39); but in one 
study among CHF patients, needing help with more ADLs was associated with lower 





Needing help with bathing, ambulating, and eating were associated with 
increased hospitalization risk among patients with any diagnosis (AOR = 1.1, 1.15, 1.19, 
respectively), but one study among patients with any diagnosis found help with bathing 
to be associated with reduced rehospitalization risk (AOR = 0.85).  Among CHF 
patients, independence in grooming, bathing, and toileting was associated with reduced 
rehospitalization risk (AOR = 0.85, 0.84, 0.79, respectively), but independence in 
dressing the lower body was associated with higher rehospitalization (p<.05). 
Needing help with medication management was associated with higher 
hospitalization or rehospitalization risk in four studies among patients with any diagnosis 
(AORs 1.24 - 1.56, HR 1.3) and one study among patients with diabetes (HR =1.16).  In 
a study among CHF patients, help with medication management was associated with 
reduced rehospitalization risk (OR = 0.76); however, in another study, independence in 
medication management was also associated with reduced rehospitalization risk (AOR 
=0.89). 
Need Factors/ Other Health Measures 
A guarded (uncertain) rehabilitation prognosis was associated with higher 
hospitalization or rehospitalization risk in five studies; four were among patients with any 
diagnosis (AORs from 1.24 -1.98), and one among patients with CHF (AOR =1.13).  A 
good rehabilitation prognosis was associated with lower rehospitalization risk among 
patients with any diagnosis (AOR = 0.61). 
In four studies, the number of comorbidities (AORs from1.08 - 1.11; p<.001) or 





or rehospitalization among patients with any diagnosis.  Two studies found life 
expectancy less than six months to be associated with higher risk of hospitalization or 
rehospitalization among patients with any diagnosis (AOR =1.2; p<.001).  Two studies 
found higher severity in primary diagnosis increased hospitalization risk in patients with 
any diagnosis (AOR = 1.12 and rehospitalization risk in patients with CHF (AOR =1.19), 
while a third study found higher levels of symptom control reduced rehospitalization risk 
(AOR from 0.63 to 0.92). 
For each of the following health measures, one of the included studies identified 
a positive association with hospitalization or rehospitalization: higher risk for falls, no fall 
history, severe pain experience, and a moderate health status.  Among patients with 
any diagnosis, one study found a good prognosis increased hospitalization risk, a 
second study found a good prognosis decreased hospitalization, and the third study 
among CHF patients found poor prognosis increased rehospitalization risk.  Normal 
pulse and temperature were associated with lower hospitalization risk in patients with 
any diagnosis. 
Health Services Use 
Among factors related to health services use, taking a higher number of 
medications was associated with higher hospitalization or rehospitalization risk in five 
studies among patients with any diagnosis (AORs from 1.04 - 1.17; p =.004, p<.001) 
and one study among patients with CHF (p<.01).  In one study, taking less than 10 
versus more than 10 medications was associated with lower rehospitalization risk 





Among patients with any diagnosis, not taking multiple medications was 
associated with higher rehospitalization risk in one study (AOR = 1.31).  In another 
study, taking a higher number of potentially inappropriate medications was associated 
with higher risk of rehospitalization (p<.001), and a third study found taking a lower 
number of inappropriate medications to be associated with higher hospitalization risk (p 
=.004).  Other medication-related factors associated with hospitalization or 
rehospitalization include higher medication regimen complexity, use of clonidine, 
minerals or metoclopramide, a change in treatment or medication.  The use of an 
angiotensin-converting enzyme inhibitor (ACEI) or angiotensin receptor blocker (ARB) 
was associated with lower risk of rehospitalization in one study among CHF patients. 
A variety of factors related to the use of other healthcare facilities were found to 
be associated with hospitalization or rehospitalization.  Hospital use within the prior six 
months of the HHC stay was associated with increased hospitalization risk among 
patients with any diagnosis (AOR = 1.14) but this factor was associated with decreased 
hospitalization risk in another study among CHF patients (AOR = 0.75). No prior 
hospital stay within 14 days of admission to HHC was associated with decreased 
hospitalization risk in two studies among patients with any diagnosis (AOR = 0.77 and 
0.88).  A rehabilitation facility stay within the prior six months and a rehabilitation facility 
stay within 14 days of admission to HHC were both found to be associated with lower 
risk of hospitalization among patients with any diagnosis (AOR = 0.79 and 0.82).  
Among patients with any diagnosis, emergency room use within the prior six months of 
the HHC stay and emergency room use since HHC admission were both associated 





Across the studies in the review, findings related to number or intensity of 
provider visits varied.  Higher intensity of visits across provider types was associated 
with higher hospitalization or rehospitalization risk in one study among patients with 
CHF (AOR = 7.27) and one among patients with diabetes (HR = 1.84), but in a third 
study, higher intensity of visits was associated with lower risk of rehospitalization among 
CHF patients (AOR = 0.49). 
Fewer than four provider visits per week versus four or more was associated with 
lower rehospitalization risk among CHF patients (AORs from 0.55 - 0.59).  Among 
patients with any diagnosis, a higher number of nursing visits was associated with 
higher risk of hospitalization (HR = 2.0) but among CHF patients, those who received 
frontloaded nursing visits had a lower risk of rehospitalization (AOR = 0.12). 
Receiving home health aide visits was associated with a higher risk of 
rehospitalization (p=.02), but another study found no home health aide visits to be 
associated with increased rehospitalization risk (AOR = 1.07) among CHF patients.  
Fewer physical therapy visits were associated with lower hospitalization risk in one 
study (AOR = 0.93), but receiving no physical therapy visits was associated with 
increased rehospitalization risk (AOR = 1.09) among CHF patients.  Among patients 
with any diagnosis, more social worker visits were associated with higher hospitalization 
risk in one study (AOR = 1.19) but with lower hospitalization risk in another study (HR 
0.85). 
A shorter length of stay in HHC was associated with increased rehospitalization 
risk in two studies (p<.01, p=.02).  Among patients with any diagnosis, one study found 





hospitalization risk (HR = 1.4) and another study found that receiving treatment for a 
urinary tract infection within the past two weeks was associated with higher 
rehospitalization risk (p<.01 in a bivariate analysis). 
Environmental Factors 
Several studies examined the association between geographic location and 
hospitalization risk.  One study found HHAs located in the West vs. South had lower 
hospitalization risk (AOR = 0.82); another found HHAs in metropolitan vs. non-
metropolitan areas had lower hospitalization risk (AOR = 0.89); a third study found that 
HHAs in urban versus suburban locations had higher rehospitalization risk (p<.05).  
Another study among patients with CHF found that HHAs in remote rural areas had a 
lower risk of rehospitalization compared to HHAs in urban areas.  Among CHF patients, 
hospital-based agencies compared to non-hospital-based agencies had a higher risk of 
rehospitalization (AOR =1.05) and one study among diabetes patients found that there 
was a higher risk of rehospitalization when patients were referred from a hospital that 
had been penalized by CMS for excess rehospitalizations (HR 1.21). 
Discussion 
A key focus of this dissertation was on risk factors associated with the 
hospitalization of elderly home health care patients with dementia in the U.S.  In a 
preliminary search, no studies were found on elderly home health care patients with 
dementia, and as a result, the literature review was broadened to include studies on 
hospitalization risk factors of any cohort of elderly home health care patients in the U.S.  





identify any study on hospitalization risks of home health care patients with dementia.  
This supports the existence of a critical knowledge gap and the need for new research 
focused on hospitalization risk factors of the growing population of elderly home health 
care patients with dementia. 
In the 24 studies included in this literature review, hospitalization or 
rehospitalization risk factors were identified among cohorts of elderly home health care 
patients with any diagnosis, with congestive heart failure, and with diabetes.  One 
objective of this review was to use the identified risk factors to inform the hypotheses 
and selection of variables for this study on the hospitalization risk factors of home health 
care patients with dementia.  Another objective was to determine if studies in the review 
identified dementia or indications of cognitive impairment as risk factors for 
hospitalization. 
The array of risk factors identified by the 15 studies among patients with any 
diagnosis were broader than but generally inclusive of the risk factors identified by the 
eight studies focused on CHF patients and the one study focused on diabetes patients.  
There were some differences worth noting.  As mentioned in the results, poor cognitive 
functioning was a hospitalization risk factor for patients with any diagnosis, but better 
cognitive functioning was a risk factor for CHF patients.  Studies among patients with 
any diagnosis identified cancer, diabetes, risk for falls, and the number of comorbidities 
as risk factors, but these factors were not identified in any of the studies among CHF 
patients.  Findings on patients with any diagnosis identified the following hospitalization 
risk factors, which were not significant factors for patients with diabetes: cancer, 





of comorbidities.  Categories of risk factors that were significant for all patient cohorts 
included race, age, cardiovascular conditions, skin ulcers, depression, medication 
assistance, and intensity of provider visits.  These findings indicate that while 
hospitalization risk factors may differ based on underlying health conditions, there may 
be some risk factors that are common to all home health care patients regardless of 
health conditions.  Since no studies have determined which risk factors would apply to 
patients with dementia, all of the risk factors identified in the review should be 
considered in selecting and screening variables for the analysis of factors associated 
with the hospitalization of home health care patients with dementia. 
The results provide some evidence of an association between cognitive 
functioning and hospitalization risk. Among the 24 studies, 15 included cognitive 
impairment as a covariate (Chen et al., 2016; Cho, 2007; Dierich et al., 2011; 
Enguidanos et al., 2011; Fischer, 2008; Fortinsky et al., 2014; Madigan et al., 2012; 
O’Connor et al., 2014; Radhakrishnan et al., 2013; Riggs, 2009; Rosati & Huang, 2007; 
Sullivan, 2014; Tao, 2010; Tao & Ellenbecker, 2013; Terry, 2004); seven did not include 
cognitive impairment (Flaherty et al., 2000; Fortinsky et al., 2006; Hoskins et al., 1999; 
Kelly, 1997; Madigan et al., 2001; Richmond, 2013; Schoonover et al., 2014); and in two 
studies it was unclear if cognitive impairment was included as a covariate (Chen et al., 
2015; Kang et al., 2016).  Among the 15 studies that included cognitive impairment as a 
covariate, Tao and Ellenbecker (2013) found a strong association between a higher 
level of cognitive impairment and rehospitalization risk (HR =1.4), and a second study 
(Tao, 2010) found a strong association between lower level of cognitive functioning (the 





1.6).  Both of these studies used patient samples with any diagnosis, OASIS data with 
multiple covariates, and multivariable statistical analysis.  A third study (Dierich et al., 
2011), which was also based on a sample of patients with any diagnosis and OASIS 
data, found that patients who were rehospitalized were more likely to have memory 
deficits (p<.05) and impaired decision making (p<.01) compared to patients who were 
not rehospitalized.  However, a limitation of this finding is that it was based on a 
bivariate analysis which did not control for potential confounders. Contrary to these 
findings, a fourth study (Madigan et al., 2012) found a strong association between better 
cognitive functioning and an increased risk for rehospitalization (AOR = 1.46).  This 
study also used OASIS data with multiple covariates and multivariable analysis, but the 
sample was limited to patients with congestive heart failure.   Four other studies among 
CHF patients included cognitive impairment as a covariate but found no association with 
hospitalization or rehospitalization (Chen et al., 2016; Radhakrishnan et al., 2013; 
Riggs, 2009; Terry, 2004).  Of the seven remaining studies among patients with any 
diagnosis which included cognitive impairment as a covariate, one only reported results 
on the primary variables of interest (presence and type of caregivers)(Cho, 2007); and 
six studies did not identify cognitive impairment as a risk factor.   
While three studies found evidence of an association between cognitive 
functioning and hospitalization risk among home health care patients with any 
diagnosis, many other studies which included cognitive impairment as a covariate did 
not find an association.  The inconsistency could be due to variations in sample 





method, and environmental factors such as the geographic location and type of home 
health agency. 
For many other hospitalization risk factors identified, there were also inconsistent 
findings.  For example, seven studies identified hospitalization risk factors related to 
medication management assistance.  Six of those studies found dependency to be 
associated with higher risk of hospitalization (Enguidanos et al., 2011; Fischer, 2008; 
Madigan et al., 2012; O'Connor et al., 2014; Rosati & Huang, 2007), but one study 
found this factor to be associated with lower risk (Chen et al., 2016).  The weight of the 
evidence in the literature review indicates patients who need help with medication 
management and who take a higher number of medications are at higher risk of 
hospitalization.   Intuitively, this makes sense, and it would also make sense for elderly 
patients with dementia because accurate medication dosing and timing is likely to be 
even more challenging with impaired memory and decision-making.  If these patients do 
not have assistance with managing a large number of medications, this could lead to 
overdosing, under-dosing, or interactions among medications, which could increase the 
risk of hospitalization. 
The weight of the evidence on hospitalization risk factors identified in the 
literature review was considered at a later phase of this study—the selection of 
variables for the analysis of hospitalization risk factors for home health care patients 
with dementia.   Figure 2-2 provides a summary of categories of risk factors that were 
identified as significant by two or more studies in the literature review, organized by 
Andersen’s Model.  While all of these categories of risk factors could be applicable to 





patients with dementia.  For example, if the predisposing factor of age is positively 
associated with higher risk of hospitalization, then patients with dementia would be 
vulnerable to this effect since dementia prevalence is higher in older age groups 
(Hebert, Beckett, et al., 2001).   
Need factors identified by two or more studies as hospitalization risk factors that 
are likely to be relevant to elderly patients with dementia include: congestive heart 
failure, diabetes, depression, skin ulcers, urinary and bowel incontinence, number and 
severity of ADLs, and number and severity of comorbidities.  Research indicates there 
is a relationship between cognitive decline and cardiovascular disease (congestive 
heart failure), hypertension, and metabolic conditions including diabetes (Avalere 
Health, 2016b) and an estimated 40% of people with Alzheimer’s suffer from significant 
depression (Alzheimer's Association, 2017b).  As dementia progresses, patients 
experience increasing physical and functional disabilities such as loss of urinary and 
bowel control and loss of ability to perform activities of daily living (Alzheimer's 
Association, 2017a).  These declines in function and mobility and the resulting self-care 
deficits can lead to pressure ulcers, multiple comorbidities and increased hospitalization 
risk.  Elderly people with dementia are also more likely to have multiple chronic 
conditions (Avalere Health, 2016b).  
There were many other variables examined as possible hospitalization or 
rehospitalization risk factors that were significant in only one of the 24 studies in the 
review.  There could be many explanations for why only one study found a particular 
risk factor significant given the heterogeneity across studies.   A limitation to the 





study samples (sample size, inclusion/ exclusion criteria, local versus national HHA).  
Additional factors that influence the findings for each variable include differences in the 
definition of covariates and outcome variables, different covariates included in the 
analysis, and different statistical analysis techniques.  More studies with samples, 
operational definitions and analytic methods that are consistent with existing research 
studies would increase confidence in the findings for particular segments of the home 
health care population that are considered at greater risk for hospitalization. 
In summary, risk factors identified in two or more of the included studies were 
considered potentially applicable to the dementia population and were given more 
weight in the process of selecting and screening variables for inclusion in the later 
stages of the analysis.  The less frequently identified risk factors were also considered 










Figure 2-2. Number of studies reporting hospitalization risk factors organized by 
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Revised Aim 4 and Aim 5  
Based on the results of the review, Aim 4 and Aim 5 of this dissertation were 
updated to include the following hypotheses: 
Aim 4: Among elderly home health care patients with dementia, identify the risk factors 
associated with hospitalization during an episode of care.  
Hypothesis 4.0: Among elderly home health care patients with dementia, 
the following enabling, need and health care use factors will be associated with 
hospitalization during an episode of care: 
4.1 Medicaid payor 
4.2  Skin ulcers 
4.3 Medication assistance 
4.4 Dyspnea 
4.5 Depression  
4.6 Congestive heart failure 
4.7 Urinary or bowel incontinence 
4.8 ADL severity 
4.9 Diabetes 
4.10 Cancer 
4.11 Number of comorbidities 
4.12 Number of ADLs 
4.13 Comorbidity severity  





4.15 Number of therapy visits 
4.16 Prior hospital stay 
Aim 5: Among elderly home health care patients, explore whether dementia is a 
moderator of risk factors for hospitalization. 
Hypothesis 5.0: Among elderly home health care patients, dementia will have a 
positive moderating effect on the relationship between the following risk factors 
and hospitalization:  
5.1 Skin ulcers 
5.2 Depression 
5.3 Dyspnea 
5.4 Congestive heart failure 
5.5 ADL severity 
5.6 Medication assistance 
5.7 Cancer 
5.8 Diabetes 
5.9 Number of comorbidities 
5.10 Comorbidity severity 






CHAPTER 3: METHODS 
In this chapter, the research design and methods used to address the aims for 
this study are presented, including the setting, size, inclusion and exclusion criteria of 
the study sample; the variables of interest and how they were defined; and the statistical 
analysis methods used to analyze the data. 
Study Design and Setting 
This was a retrospective cohort study.  The sample consisted of all patient admitted to 
the Visiting Nurse Service of New York (VNSNY) between January 1, 2014, and 
December 31, 2014, aged over 65 years with a completed episode of care.  The 
VNSNY is the largest not-for-profit home health organization in the United States, 
serving the five boroughs of New York City and the suburbs of Nassau, Suffolk and 
Westchester Counties (Visiting Nurse Service of New York, 2018).  In 2017, VNSNY 
served a total of 135,192 patients with 1,363,488 health professional visits.  The 
average patient was 70 years old, 62.5% were female, and nearly 43% spoke 
languages other than English.  The largest single source of referrals was hospitals. 
Data 
The data was from the Outcome and Assessment Information Set-C (OASIS-C), 
launched in 2010, which is a comprehensive assessment designed to collect 
information on nearly 100 items related to a home care patient’s demographic 
information, clinical status, functional status and service needs (O'Connor & Davitt, 
2012). The Centers for Medicare and Medicaid Services (CMS) required all participating 





resumption of care after an inpatient stay (ROC); at follow-up for recertification of need 
for home care (FU); at transfer to an inpatient facility (TRN); at discharge from the 
agency (DC); and at death at home (DAH) for all Medicare and Medicaid beneficiaries.  
Typically, the home care nurse or therapist collected the data through direct observation 
and interview of the care recipient and/or caregiver. 
A systematic review of studies from 1999 to 2009 on the reliability and validity of 
the OASIS was conducted in 2012 (O'Connor & Davitt, 2012).   Among the eight 
reliability studies, seven were based on the original OASIS launched in 1999 and one 
was based on OASIS B1, launched in 2009.  Reliability captures the consistency of a 
measure and its ability to generate the same data over repeated applications (O'Connor 
& Davitt, 2012; B. J. Weiner, Amick, & Lee, 2008).  Various methods were used in the 
studies to measure OASIS item reliability including interrater reliability, simulation, 
sequential interrater reliability, simultaneous interrater reliability and internal consistency 
(Hittle et al., 2003; Madigan & Fortinsky, 2000, 2004; Madigan, Tullai-McGuinness, & 
Fortinsky, 2003; O'Connor & Davitt, 2012).  OASIS items tested varied from 15 to 96 
items across the included studies (Fortinsky, Garcia, Joseph Sheehan, Madigan, & 
Tullai-McGuinness, 2003; Hittle et al., 2003; O'Connor & Davitt, 2012).  Table 3-1 
contains an extract of reliability findings for items relevant to this study.  Only one item, 
medication compliance, had a Cohen’s kappa that was considered a poor interrater 
reliability score (.29); however, the percentage agreement score of 83.7% exceeds the 








Reliability Findings for OASIS Items1 
OASIS Item Cohen’s Kappa2 Percentage Agreement3 
Gender 1.00 100.0 
Race/ Ethnicity 1.00 100.0 
Payment sources .47-.70 79.0 - 95.2 
Inpatient facility discharge past 14 days .52 -.87 79.0 - 96.8 
Inpatient discharge date  74.5 - 79.0 
Inpatient facility diagnosis  79.0 - 80.2 
Medical regime change   74.0 - 79.0 
Conditions prior to inpatient stay or medical regime 
change 
.47 - .52 79.0 - 92.4 
Primary diagnosis severity .43 - .74 79.0 - 87.4 
Other diagnoses 72 - 82.7  
Other diagnoses severity .52 - .58 79.0 - 88.7 
Assisting person .59 - .67 75.0 - 81.6 
Frequency of caregiver assistance .22 - .59 48.0 - 89.8 
Type of caregiver assistance .39 - .40 77.1 - 79.0 
Presence of open wounds/lesions .37 - .85 77.0 - 92.4 
Presence of pressure ulcer .61 - 1.00 79.0 - 96.0 
Presence of a stasis ulcer .49 - .85 79.0 - 98 
Presence of a surgical wound .84 - .95 79.0 - 97.9 
Dyspnea .22 - .82 64.6 - 83.5 
Urinary tract infection past 14 days .28 - .86 80.0 - 100.0 
Urinary incontinence or catheter presence .20 - .1.00 54.0 - 93.4 
Bowel incontinence .39 - .87 79.0 - 95.3 
Cognitive function .33 - .63 59.0 - 92.9 
Anxiety .11 - .61 41.0 - 83.5 
Depression .30 - .54 79.0 - 91.3 
Grooming .38 - .81 48.0 - 100 
Dressing upper body .46 - .89 48.0 - 90.8 
Dressing lower body .42 - .88 50.0 - 89.6 
Bathing .37 - .78 37.0 - 88.3 
Toileting .55 - .87 65.0 - 95.0 
Transferring .47 - .87 57.0 - 94.6 
Ambulation .62 - .90 66.0 - 94.7 
Eating/Feeding .34 - .89 58.0 - 90.8 
Meal prep .38 - .81 53.0 - 88.4 
Transportation .23 - .52 78.0 - 95.8 
Telephone .61 - .83 71.0 - 95.3 
Number of medications .80 95.6 
Management of oral medications .54 - .91 68.0 - 100.0 
Management of injectable medications .62 - .94 79.0 - 97.0 
Medication compliance .29 83.7 
Therapy need .06 - .60 26.0 - 69.0 
Acute care hospitalization .84 91.0 
Discharge to the community 1.00 100.0 
1Extracted from O’Connor and Davitt (2012) systematic review and includes range of findings from studies included in the review.  
2 Cohen’s kappa: poor interrater reliability (IRR) <=.40; moderate IRR .41-.60; substantial IRR .61-.80; excellent IRR >= .81. 






Validity is how well a measure captures the concepts of interest or if an item 
measures what it is intended to measure.  The OASIS validity studies in the systematic 
review were more limited in scope and primarily focused on functional, cognitive and 
behavioral items in the OASIS (O'Connor & Davitt, 2012).  Of the seven validity studies 
reviewed, three were based on original OASIS and three on OASIS-B which was 
launched in 2002.  Two studies evaluated construct validity and found the functional 
measures (ADL and IADL) to be unidimensional, measuring a single latent construct 
(Fortinsky et al., 2003; Madigan & Fortinsky, 2000).  However, Rasch modeling, which 
improved the accuracy of response categories among the functional measures, 
indicated these measures may “underestimate differences in disability” especially at 
extreme values (Fortinsky et al., 2003; O'Connor & Davitt, 2012).  Both studies found 
the affect and behavioral domains (Neuro/Emotional/Behavioral Status) did not have 
high construct validity and should be treated as individual items in research. 
The OASIS cognitive functioning item was tested for criterion-related validity and 
found to have moderate validity (Tullai-McGuinness et al., 2009). The correlation 
between the OASIS cognitive functioning score and the Short Portable Mental Status 
Questionnaire (SPMSQ) was .62 (Tullai-McGuinness et al., 2009).  However, the 
correlation of the OASIS depression item with the Center for Epidemiological Studies 
Depression Scale (CES-D) was .36 (Tullai-McGuinness et al., 2009).  The correlations 
between the OASIS ADL and IADL items and the Older Americans’ Resources and 
Services (OARS) Activities of Daily Living instrument ranged from .20 to .69 (Tullai-
McGuinness et al., 2009). The study concluded that OASIS was valid for ADL and 





McGuinness et al., 2009).  One other study tested OASIS items for criterion-related and 
convergent validity by comparing RN and therapist responses to expert-derived correct 
answers (Madigan et al., 2003; O'Connor & Davitt, 2012).  In 58% of the 19 OASIS 
items tested (ADL, IADL, clinical items and behavioral items), there was 80% or higher 
concordance with the expert-derived answers. 
In addition to the OASIS-C, variables available for this study included patient 
administrative data that resides in the VNSNY’s administrative database and medication 
therapeutic class data from the VNSNY’s clinical database. 
Sample 
The study sample was drawn from patients who were admitted to the VNSNY 
between January 1, 2014, and December 31, 2014.  To avoid having multiple episodes 
of care from the same subject, for patients who were discharged from and readmitted to 
VNSNY during the defined time frame, data from the subsequent readmission(s) were 
excluded from the sample.  Patients who were admitted to VNSNY during the defined 
timeframe but discharged after February 28, 2015, were also excluded from the sample, 
as their data did not constitute a completed 60-day episode of care.  The main dataset 
was constructed by merging each patient’s OASIS-C assessment data with VNSNY 
administrative and medication therapeutic class data which were captured at the start of 
care.  The final analytic sample included 57,888 patients with a completed episode of 








1. Age 65 or older on the day of admission. 
2. Admitted to the VNSNY between January 1, 2014, and December 31, 2014. 
3. Discharged from the VNSNY no later than February 28, 2015. 
Exclusion Criteria: 
1. Younger than age 65 on the day of admission. 
2. For patients who were admitted and discharged from the VNSNY during the defined 
timeframe and then subsequently readmitted to and discharged from the VNSNY 
during the defined timeframe, data from subsequent admission(s) were excluded. 
3. Patients discharged after February 28, 2015. 
Study Variables 
The data dictionary for this study is provided in Appendix D. 
For Aim 1, the patients determined to have dementia were identified using three 
variables in the dataset.  The first was a binary variable which identified patients at the 
start of care with dementia-related ICD-9 diagnosis codes (290, 294, 2911, 2912), in 
any OASIS-C diagnosis field.  The second was a binary variable which identified 
patients with Alzheimer’s and other related cerebral degeneration ICD-9 diagnosis 
codes (330, 3310-3319), in any OASIS-C diagnosis field.  Because dementia and 
Alzheimer’s disease are substantially underdiagnosed conditions (Alzheimer's 
Association, 2017a; Boustani et al., 2003; Bradford et al., 2009; Kotagal et al., 2015), a 





(OASIS-C M1700) was used to identify patients likely to have undiagnosed dementia.  
This cognitive functioning variable assigned patients to levels based on the following 
criteria: 
 Level 0: “Alert/oriented, able to focus and shift attention, and comprehend and 
recall task directions independently.”  In this study, these patients were 
defined as having no cognitive impairment.   
 Level 1: “Require prompting (cueing, repetition, reminders) only under 
stressful or unfamiliar conditions.”  In this study, these patients were defined 
as having mild cognitive impairment.   
 Levels 2 to 4: “Requires assistance and some direction in specific situations 
(e.g., on all tasks involving the shifting of attention) or consistently require low 
stimulus environment due to distractibility.  Requires considerable assistance 
in routine situations.  Is not alert and oriented or is unable to shift attention 
and recall directions more than half the time. Totally dependent due to 
disturbances such as constant disorientation, coma, persistent vegetative 
state or delirium.”  In this study, these patients were defined as having 
moderate to severe cognitive impairment (OASIS-C, 2009, p.14). 
 In summary, an operational definition of dementia was composed of patients who 
were identified as having either a diagnosis of dementia or Alzheimer’s and other 
cerebral degeneration or any level of cognitive impairment in OASIS-C M1700 Cognitive 
Functioning.  
For Aim 2, identifying characteristics associated with elderly people with 





available in the dataset.  Variables were further screened as described in the methods 
section for Aim 2. 
For Aim 3, determining the hospitalization rate of elderly people with dementia in 
the home health care setting compared to elderly people without dementia, a binary 
variable from the OASIS-C which identified patients who were transferred or discharged 
to an inpatient facility within 30 days of their admission to home health care was used 
For Aim 4, identifying risk factors associated with the hospitalization of home 
health care patients with dementia, independent variables were selected from the 
dataset based on findings from the literature review.  The included variables, organized 
by Andersen’s modified framework are provided in Table 3-2. The modified framework 
included three components from Andersen’s Model: population characteristics 
(predisposing, enabling, and need factors), health behaviors (use of health services) 
and outcome.  The environment component of Andersen’s Model was not included 
because environmental factors identified in the review were not available in the dataset.  
Variables related to the following factors were used to test Aim 4 hypotheses:  Medicaid, 
skin ulcer, medication assistance, dyspnea, depression, congestive heart failure, urinary 
incontinence, bowel incontinence, ADL severity, diabetes, cancer, number of 
comorbidities, number of ADLs, comorbidity severity, number of medications, number of 









Variables for Hospitalization Risk Factor Analysis Organized by Modified Framework based on 
Andersen’s Behavioral Model of Health Services Use (Andersen, 1995) 
                    Population Characteristics Health Behaviors Outcome 
Predisposing 
Characteristics 
Need Personal Health Practices 
30-day 





Race/ Ethnicity Comorbidity count Drugs  
 













Skin lesion or open wound Planned therapy visits 
 
ADL assistance Shortness of breath 
(dyspneic) 
5+ Medications used 
 
Medicare/Medicaid  
   dual eligibility 
Intractable pain Medication classes used 
 
Medicare  Pain frequency Infusion or IV therapy 
 
Medicaid  Urinary incontinence Parenteral nutrition 
 
Medicaid HMO Urinary catheter Enteral nutrition 
 
Private insurance Urinary infection Other home therapy 
 
 
When urinary incontinence Oxygen 
 
 
When bowel incontinence Ventilator 
 
 
Fall risk Continuous /Bi-pap 
 
 
Mental status change Any respiratory treatment 
 
 
Fall history Inpatient stay/regimen change 
 
 
Frailty Long-term nursing facility stay 
 
 
Impaired decision-making Skilled nursing facility stay 
 
 
Behavioral issue Hospital stay 
 
 
Memory loss Long-term care hospital stay 
 
 
Confused Inpatient rehab hospital stay 
 
 
Anxious Psychiatric hospital stay 
 
 
Depressed Other inpatient stay 
 
 
Memory deficit No inpatient stay 
 
 



















































assistance   
 











  Safety supervision     
 
For Aim 5, the following variables were used to test hypotheses about dementia 
as a positive moderator of hospitalization risk factors among elderly home health care 
patients: skin ulcer, depression, dyspnea severity, congestive heart failure, ADL 
severity, medication administration assistance, cancer, diabetes, number of 
comorbidities, comorbidity severity. 
Data Screening 
All data management and statistical analysis methods were conducted using IBM 
SPSS Statistics 24 software.  The VNSNY dataset contained 493 variables and 57,888 
records, each representing a patient admission to VNSNY from Jan 1 to Dec 31, 2014.  
For patients with multiple admissions during this timeframe, data from the first 
admission was included, but subsequent admissions were excluded.  Variables were 





administrative and clinical databases.  The one exception was the variable for 30-day 
hospitalization.  This is an indicator variable based on an assessment that is completed 
if the patient is transferred or discharged to an inpatient facility.  If the patient was 
transferred or discharged to a hospital within 30 days of admission to VNSNY, this 
indicator variable is coded 0=no, 1=yes. 
Following a frequency analysis, variables with less than 20 observations, and 
categorical variables with cells of less than 20 observations were consolidated to 
address potential statistical reliability concerns (Indiana State Department of Health, 
2018; New York State Department of Health, 2018).  In addition, cells within some multi-
level categorical variables were combined to simplify interpretation and achieve a more 
parsimonious model.  Applying these decision rules, the original dataset was reduced to 
316 variables.  Additional variable screening and selection were conducted based on 
criteria relevant to each Aim. 
Analytic Approach 
For all analyses, calculations were based on listwise deletion of missing data.  
Most variables had no missing values, and no variable included in this study contained 
more than 164 missing values. 
Descriptive Analysis 
Frequencies and proportions for categorical variables and means and standard 
deviations for continuous variables were generated for the total dataset, patients with 





samples (two-tailed) were used to assess whether patients with dementia were 
significantly different from patients without dementia (p<.05).   
Aim 1 
Cross-tabulations were generated to examine the frequency and percentage of 
overlap between the following groups: (1) patients diagnosed with dementia and 
patients diagnosed with Alzheimer’s disease; (2) patients diagnosed with dementia and 
patients assessed with mild to severe cognitive impairment; (3) patients diagnosed with 
Alzheimer’s disease and patients assessed with mild to severe cognitive impairment; (3) 
patients diagnosed with dementia, patients diagnosed with Alzheimer’s disease, and 
patients assessed with mild to severe cognitive impairment.   
A simple logistic regression model was created to examine the relationship 
between mild to severe cognitive impairment and a diagnosis of dementia or 
Alzheimer’s disease.  The dependent variable indicated if a patient had a diagnosis of 
dementia or Alzheimer’s disease (0=no; 1=yes).  The independent variable indicated if a 
patient had an assessment of mild to severe cognitive impairment (0=no; 1=yes).  The 
area under the Receiver Operating Characteristic (ROC) curve or C-statistic from this 
model was used to measure how well mild to severe cognitive impairment could predict 
which patients had a diagnosis of dementia or Alzheimer’s disease. 
The prevalence of dementia among elderly patients on admission was estimated 
by dividing the total number of patients with a diagnosis of dementia or Alzheimer’s 
disease or an assessment of mild to severe cognitive impairment by the total number of 






Logistic regression analysis was used to identify characteristics associated with 
elderly home health care patients with dementia.  The analysis was informed by 
guidelines by Hosmer for fitting logistic regression models (Hosmer, Lemeshow, & 
Sturdivant, 2013).  This statistical approach was appropriate because the dependent 
variable, dementia, was a dichotomous variable (0=no, 1=yes); the independent 
variables were continuous or categorical variables; and the objective was to identify 
which independent variables representing patient characteristics at admission to home 
care had statistically significant associations with dementia (Pampel, 2000; Polit & Beck, 
2012).  Following simple logistic regression analysis of the association between each 
independent variable and dementia (Hosmer et al., 2013), variables were included for 
further analysis based on p<.10 for the Wald statistic, or evidence in the literature that 
the variable was associated with dementia.  The cutoff was lower than the p<.25 
recommended by Hosmer (2013) for initial variable screening because the large size of 
the dataset (n=57,888) resulted in few variables with p-values above .25.   Variance 
inflation factors (VIF) which indicate multicollinearity between variables were generated 
and also informed the selection of variables for the model.  VIF over 10 was considered 
problematic (Meyers, Gamst, & Guarino, 2016). 
The remaining variables were further screened using iterations of multivariable 
logistic regression modeling.  In the preliminary multivariable regression models, 
variables were included for further analysis based on p<.10 for the Wald statistic; in the 
final iteration, variables were included based on p<.05, or strong evidence in the 





square statistic for the overall model based on the -2 log likelihood ratio was used to 
confirm the significance of the overall model for predicting the outcome (Pampel, 2000; 
Polit & Beck, 2012).  The ROC curve C-statistic was generated to measure the model’s 
ability to identify characteristics associated with dementia patients (Pampel, 2000; Polit 
& Beck, 2012). Variables in the final model were organized based on the Anderson 
framework categories (predisposing characteristics, enabling factors, need factors, and 
health services utilization).  The Wald statistic was used to identify significant covariates 
based on p<.05, and the unadjusted odds ratio and p-value; and the adjusted odds 
ratio, p-value, and 95% confidence interval were reported for each variable. 
Aim 3 
Aim 3 was to compare the 30-day hospitalization rate of patients with and without 
dementia.  The variable which indicated a home health care patient was hospitalized 
within 30 days of admission (0=no, 1=yes) and the variable which indicated a patient 
had dementia (0=no, 1=yes) were used to generate cross tabulations comparing the 30-
day hospitalization rate of elderly home health care patients with dementia to the 30-day 
hospitalization rate of elderly home health care patients without dementia.   Pearson’s 
chi-square test was used to determine if there was a significant relationship between 
dementia and 30-day hospitalization.  The effect size for the association between 
dementia and 30-day hospitalization was estimated by running a simple logistic 








Logistic regression analysis was used to identify risk factors associated with the 
30-day hospitalization of elderly home health care patients with dementia, informed by 
the Hosmer and Lemeshow (2013) guidelines for fitting logistic regression models. This 
analysis only included patients with dementia.  The objective was to find the most 
parsimonious set of hospitalization risk factors that still explained the data.   Simple 
logistic regression models were used to test the significance of the association between 
each independent variable and 30-day hospitalization.  Variables were selected for 
further analysis based on p<.10 for the Wald statistic, or strong evidence from the 
literature review that the variable was associated with hospitalization of home health 
care patients.  Variance inflation factors (VIF) generated for each variable also informed 
the selection of variables.  VIF over 10 was considered problematic (Meyers, Gamst, & 
Guarino, 2016). 
The selected variables were organized into four blocks based on the modified 
Andersen framework: need factors, enabling factors, predisposing characteristics and 
health services use.  For each of the four blocks, multivariable logistic regression 
models were generated, and variables with p<.05 were dropped unless there was 
strong evidence from the literature review that the variable was a hospitalization risk 
factor for home health care patients.  The remaining variables were entered as four 
blocks into a multivariable logistic regression model, and the forward stepwise selection 
method based on likelihood ratio was applied.  The ROC curve c statistic was used to 
measure the model’s ability to predict which patients with dementia were hospitalized 





modified Andersen framework.  The Wald statistic was used to identify significant 
predictors based on p<.05.  The unadjusted odds ratio, adjusted odds ratio, 95% 
confidence interval and p-value were reported for each variable. 
Aim 5 
Multivariable logistic regression models were used to explore whether dementia 
moderated the relationship between 10 risk factors identified in the literature review and 
30-day hospitalization.  This analysis included all patients in the dataset.  Each model 
included the two main effect variables (the hospitalization risk factor and dementia), the 
interaction term (hospitalization risk factor x dementia); 30-day hospitalization was the 
dependent variable.   An interaction effect was determined when the overall model and 
the interaction term were both significant at p<.05 (Baron & Kenny, 1986; Hosmer Jr et 
al., 2013; Lindley & Walker, 1993).  For each hospitalization risk factor tested, the model 
chi-square and the adjusted odds ratios, p-values, and 95% confidence intervals for the 
main effect and interaction variables were reported. The effect of dementia on the 
relationship between each hospitalization risk factor and 30-day hospitalization was 
visualized in separate plots. 
Protection of Human Subjects 
IRB approval was obtained from both the Columbia University IRB and the 
VNSNY IRB.  A HIPAA Waiver of Patient Authorization for access to protected health 







CHAPTER 4: RESULTS 
Description of Total Sample 
Key characteristics of the study sample on admission to home health care, 
organized by the Andersen conceptual framework, are provided in Table 4-1.  The 
mean age of the total sample (which only included patients age 65 or older), was 
80.1(SD=8.7) years.  The sample was racially and ethnically diverse--about half the 
sample was White, close to equal proportions were Black (21%) and Hispanic (22%), 
and 6.3% were Asian.  Females comprised almost two-thirds of the sample.  Over 40% 
of the sample lived alone and 9.1% were dually eligible for Medicare and Medicaid.  
Among need factors, the average number of comorbidities was 5.2 (SD=1.1), 
(range 1 to 6), and the mean severity across comorbidities was 9.4 (SD=3.3), (range 0 
to 28).  The most frequent comorbidities (primary and other diagnoses) were 
hypertension (71%) followed by diabetes (34.2%), acute myocardial infarction (20.4%) 
and arthritis (20.3%).  Congestive heart failure and cardiac dysrhythmias prevalence 
were near equal (14.5 and 14.3% respectively).  Patients diagnosed with dementia 
constituted 13.2%, depression, 10.9%, and Alzheimer’s disease and other cerebral 
degeneration, 3.7% of the total sample.   
Among other prevalent need factors, 46.0% of the total sample had some level of 
dyspnea symptoms; 39.5% had mild to severe cognitive impairment, and 25.4% had 
depressive symptoms within the 14 days prior to admission.  In terms of outlook, the 
overall health of 13.7% of the sample was rated fragile or serious, and 33.2% of patients 





Functionally, the average number of ADLs requiring support was 7.8 (range 0 to 9); and 
the average severity across ADLs was 14.6 (range 0 to 38).  
Health services use factors included prior use of inpatient services. Over half of 
the total sample had been discharged from a hospital in the 14 days prior to home care 
admission, while a little more than a quarter had not been discharged from an inpatient 
facility. At the start of care, over three-quarters of patients were taking five or more 
medications, and the average number of planned therapy visits (physical, occupational 
or speech) for the 60-day episode of care was 6.6 (range 0 to 60).  
Patients with and without Dementia 
Patients with dementia were significantly more likely to be older (83.1 vs. 77.9 
years), female (65.2 vs. 62.6%), Hispanic (24.0 vs. 18.7%), and Asian (7.3 vs. 5.8%); 
and less likely to be White (46.9 vs. 52.2%) and Black (21.1 vs. 22.7%) compared to 
patients without dementia.  In terms of enabling factors, significant differences were 
identified with a lower proportion of dementia patients living alone (37.5 vs. 42.3%) and 
a higher proportion dually eligible for Medicare and Medicaid (12.5 vs. 6.6%) or eligible 
for any Medicaid coverage (17.0 vs. 11.2%).  
With respect to need factors, patients with dementia had higher average number 
of comorbidities (5.3 vs. 5.1) and higher comorbidity severity (10.1 vs. 9.0) compared to 
those without dementia.  A higher proportion of dementia patients had a diagnosis of 
congestive heart failure (15.2 vs. 14.0%), depression (13.0 vs. 9.4%), stroke (13.4 vs. 
7.5%), and skin ulcer (12.8 vs. 6.7%), while a lower proportion had arthritis (17.1 vs. 





prevalence of diabetes.  A higher proportion of patients with dementia were considered 
to have a fragile/serious (vs. stable) health status (17.5 vs. 10.9%), were at risk for 
pressure ulcers (47.7 vs. 23.0%), had some level of dyspnea (49.5 vs. 43.5%), and had 
symptoms of anxiety (40.1 vs. 26.2) or depression (29.1 vs. 22.7%).  Dementia patients 
had poorer functional status as reflected in their need for assistance with a higher 
average number of activities of daily living (8.4 vs. 7.5), a higher average ADL severity 
rating (17.5 vs. 12.6), and a higher proportion with a history of two or more falls in the 
past year (89.8 vs. 82.5) compared to patients with no dementia.  In terms of prior 
health services use, a higher proportion of dementia patients had no inpatient facility 
stay (34.8 vs. 22.3%) and a lower proportion had been discharged from a hospital in the 
14 days prior to their admission to home health care (48.3 vs. 61.3%).  Dementia 
patients had a higher average number of planned therapy visits at the start of care 















Sample Characteristics at Admission to Home Health Care 













Predisposing Characteristics         
Mean age (years) 80.1(8.7) 83.1(8.5) 77.9(8.3) <.001 
   65-74 32.2 19.3 41.4 <.001 
   75-84 36.2 35.9 36.5 0.176 
   85+ 31.6 44.7 22.2 <.001 
Females 63.7 65.2 62.6 <.001 
Race/Ethnicity         
   White 50.0 46.9 52.2 <.001 
   Black 22.0 21.1 22.7 <.001 
   Hispanic 20.9 24.0 18.7 <.001 
   Asian 6.4 7.3 5.8 <.001 
          
Enabling Factors         
Lives alone 40.3 37.5 42.3 <.001 
Dual eligible Medicare/Medicaid 9.1 12.5 6.6 <.001 
Medicaid 13.6 17.0 11.2 <.001 
          
Need Factors         
Comorbidities         
Mean no. of comorbidities (0 to 6) 5.2 (1.1) 5.3 (1.1) 5.1(1.1) <.001 
Mean comorbidity severity (0 to 24) 9.4 (3.3) 10.1(3.2) 9.0(3.2) <.001 
Diabetes 34.2 34.5 34.0 0.213 
Arthritis 20.3 17.1 22.7 <.001 
Congestive heart failure 14.5 15.2 14.0 <.001 
Depression 10.9 13.0 9.4 <.001 
Stroke 10.0 13.4 7.5 <.001 
Skin ulcer 9.2 12.8 6.7 <.001 
Cancer 5.5 3.6 6.8 <.001 
Health conditions         
Fragile/serious health status (vs. stable) 13.7 17.5 10.9 <.001 
Risk of developing pressure ulcers 33.3 47.7 23.0 <.001 
Dyspnea          
   Never 54.0 50.5 56.5 <.001 
   When walking 20 ft/ stairs 26.1 27.2 25.3 <.001 
   Moderate exertion 14.8 16.6 13.5 <.001 


















Mental/ emotional conditions         
Anxious in past 14 days 32.0 40.1 26.2 <.001 
Depressed in past 14 days 25.4 29.1 22.7 <.001 
Functional disability         
Mean no. of ADLs3 (0 to 9) 7.8 (1.8) 8.4 (1.3) 7.5 (2.0) <.001 
Mean ADL severity (0 to 38) 14.6 (6.6) 17.5 (7.5) 12.6(5.0) <.001 
Fall risk 85.6 89.8 82.5 <.001 
          
Health Services Use Factors         
Prior inpatient stay         
No inpatient discharge within last 14 days 27.5 34.8 22.3 <.001 
Hospital discharge within last 14 days 55.8 48.3 61.3 <.001 
Therapy/medication use         
Mean planned therapy visits (0-60) 6.6(3.9) 6.8 (3.9) 6.4(3.8) <.001 
Taking 5+ medications 76.1 75.9 76.2 0.422 
1Operational definition of dementia; 2 Based on results of chi-square and t tests (two-tailed); 3Activities of daily living 
 
Aim 1 Findings  
The objectives of Aim 1 were to examine the extent to which indications of 
cognitive impairment overlapped with diagnoses of dementia and Alzheimer’s disease 
as reported in the OASIS-C start of care assessment; to determine an operational 
definition of dementia that includes indications of cognitive impairment; and to estimate 
the prevalence of dementia among elderly home health care patients. 
Cross-tabulations (Table 4-2) showed 13.2% of the total sample (n=57,888), had 
diagnosed dementia and 3.7% had diagnosed Alzheimer’s disease.  In terms of overlap, 
737 or 1.3% of patients were diagnosed with both dementia and Alzheimer’s disease.  
There were 22,797 or 39.5% of total patients assessed with mild to severe 





dementia, 87% were assessed with mild to severe cognitive impairment; and among 
patients with diagnosed Alzheimer’s disease, 85.4% were assessed with mild to severe 
cognitive impairment.  Overall, 86.2% of the 9,025 patients who had either a diagnosis 
of dementia or Alzheimer’s disease also had an assessment of mild to severe cognitive 
impairment.  The overlap between patients with diagnosed dementia or Alzheimer’s and 
an assessment of mild to severe cognitive impairment is shown in Figure 4-1. 
Table 4-2 
The overlap between Dementia Diagnosis, Alzheimer’s Diagnosis and Cognitive Impairment     
     Dementia Diagnosis x Alzheimer's Diagnosis   
    Alzheimer's Diagnosis  
      0 - No 1 - Yes Total 
  0 - No  48,842 1,411 50,253 
   % Within Row 97.2% 2.8% 100.0% 
 Dementia   % of Total 84.4% 2.4% 86.8% 
 Diagnosis 1 - Yes  6,898 737 7,635 
   % Within Row 90.3% 9.7% 100.0% 
    % of Total 11.9% 1.3% 13.2% 
  Total  55,740 2,148 57,888 
     % of Total 96.3% 3.7% 100.0% 
   Dementia Diagnosis x Mild to Severe Cognitive Impairment 
    Mild to Severe Cognitive Impairment 
     0-No 1-Yes Total 
  0 - No   33,986 16,171 50,157 
 Dementia  % Within Row 67.8% 32.2% 100.0% 
 Diagnosis 1 - Yes   990 6,626 7,616 
   % Within Row 13.0% 87.0% 100.0% 
  Total  34,976 22,797 57,773 
     % of Total 60.5% 39.5% 100.0% 
   Alzheimer's Diagnosis x Mild to Severe Cognitive Impairment 
      Mild to Severe Cognitive Impairment 




0 - No  34,665 20,964 55,629 
   % Within Row 62.3% 37.7% 100.0% 
 1 - Yes  311 1,833 2,144 





   Total   34,976 22,797 57,773 
    Dementia x Alzheimer's Diagnosis x Mild to Severe Cognitive Impairment 
                 Mild to Severe Cognitive Impairment  
          0-No 1-Yes Total 
 0 - No Alzheimer's  0 - No   33,734 15,014 48,748 
Dementia  Diagnosis   % Within Row 69.2% 30.8% 100.0% 
Diagnosis   1 - Yes   252 1,157 1409 
     % Within Row 17.9% 82.1% 100.0% 
 1 - Yes Alzheimer's  0 - No   931 5,950 6,881 
  Diagnosis  % Within Row 13.5% 86.5% 100.0% 
   1 - Yes   59 676 735 
     % Within Row 8.1% 91.9% 100.0% 





Figure 4-1. The overlap between patients diagnosed with dementia or Alzheimer’s and patients 
with an assessment of mild to moderate cognitive impairment. Among the 9,046 patients 
diagnosed with either dementia or Alzheimer’s disease, 86.2% had an assessment of mild to 
severe cognitive impairment; among 737 patients diagnosed with both dementia and 
Alzheimer’s, 91.9% had an assessment of mild to severe cognitive impairment. 
 
A simple logistic regression was used to model the binary variable indicating a 





of mild to severe cognitive impairment.  The results of the simple logistic regression 
indicated the model provided a statistically significant prediction of dementia or 
Alzheimer’s diagnosis,  (1, N=57,773) = 10070.20, p<.001 The Wald test indicated 
mild to severe cognitive impairment was a statistically significant predictor of dementia 
or Alzheimer’s diagnosis and that the effect was strong. Patients with mild to severe 
cognitive impairment had 14.08 times higher odds of having dementia or Alzheimer’s 
disease 95%CI = [13.22, 14.99] than patients with no cognitive impairment.  In the ROC 
curve for this model (Figure 4-2) which provides a measure of the model’s ability to 
discriminate between patients with and without dementia or Alzheimer’s diagnosis, the 
proportion of the total area under the curve (c statistic) was .777, 95%CI = [.770, .855].  
This is considered acceptable discrimination (Hosmer et al., 2013) and supports using 
an indication of mild to severe cognitive impairment as part of this study’s operational 
definition of dementia.  This will help to address the issue of under diagnosis of 
dementia and Alzheimer’s disease (Boustani et al., 2003; Bradford et al., 2009; Kotagal 






Figure 4-2. ROC curve for predicting dementia or Alzheimer’s diagnosis from an 
assessment of mild to severe cognitive impairment: c-statistic = .777, 95%CI = [.770, 
.855], p<.001, N=57,773. 
 
Based on the operational definition of dementia for this study (diagnosed with 
dementia or Alzheimer’s disease or assessed with mild to severe cognitive impairment), 
the prevalence of dementia among patients in the study sample is 41.6% (Table 4-3). 
Table 4-3 
Dementia Prevalence among Patients in the Study Sample 
 
  Dementia1   
 
 Frequency Percent  
0-No 33,734 58.4 
 
1-Yes 24,060 41.6 
 
 
Total 57,794 100 
 
 






Aim 2 Findings 
The focus of Aim 2 was to identify characteristics associated with elderly home 
health care patients with dementia.   After screening independent variables through 
simple logistic regression analysis, the remaining variables were included in a 
multivariable logistic regression to model the binary outcome of dementia. The final 
model significantly improved the prediction of dementia,  (73, N=57,665) = 35724.69, 
p<.001For the ROC curve associated with this model (Figure 4-3), the c statistic was 
.909, 95%CI = [.907, .912]. 
 
Figure 4-3. ROC curve for predicting dementia among home health care patients: c-





The Wald tests of significance for the coefficients in the final model indicated 39 
of the 47 predictors were associated with dementia.  Eight variables were not significant 
but were maintained in the model because they had been associated with profiles of the 
general dementia population presented in Chapter 1.  Collinearity statistics generated 
on the covariates in the model showed variance inflation factors (VIF) were all under 10, 
and most were under two (Appendix E, Table E1).  VIF over 10 is considered 
problematic (Meyers, Gamst, & Guarino, 2016). 
The unadjusted and adjusted odds ratios (AOR), p-values and 95% confidence 
intervals for the predictors are provided in Table 4-4.  Predisposing characteristics 
associated with higher odds of dementia included older age (AOR=1.03, 95%CI: 1.03 – 
1.03, p<.001), Black race (AOR=1.16, 95%CI: 1.08 – 1.24, p<.001) and Hispanic 
ethnicity (AOR=1.37, 95%CI: 1.28 – 1.47, p<.001).  Enabling factors positively 
associated with dementia were dual eligibility for Medicare and Medicaid (AOR=1.49, 
95%CI: 1.35 – 1.66, p<.001) and having a Medicaid HMO plan (AOR=1.12, 95%CI: 1.02 
– 1.24, p=.023).  Patients living in congregate housing had higher odds of dementia 
(AOR=1.50, 95%CI: 1.27 – 1.76, p<.001), while patients living with others had lower 
odds of dementia (AOR=0.86, 95%CI: 0.82 – 0.90, p<.001), compared to patients who 
lived alone. 
A wide array of need factors were found to be positively or negatively associated 
with dementia.  For patients with fragile or serious health status, the odds of having 
dementia were 12% lower compared to patients with stable health status (95%CI: 0.82 





comorbidities and having dementia: Each additional comorbidity indicated 9.1% higher 
odds of having dementia (95%CI: 1.06 – 1.12, p<.001). 
Having a history of two or more falls in the past year (AOR=1.17, 95%CI: 1.10 – 
1.25, p<.001) or an assessment of being at risk for falls (AOR=1.17, 95%CI: 1.08 – 
1.27, p<.001) were both positively associated with having dementia, but lower odds of 
dementia were associated with being obese (AOR=0.86, 95%CI: 0.79 – 0.93, p<.001).  
The odds of having dementia were higher for those with a recent decline in mental, 
emotional or behavioral status (AOR=1.57, 95%CI: 1.46 – 1.68, p<.001), with constant 
anxiety (AOR=1.55, 95%CI: 1.24 – 1.94, p<.001), and intermittent depression 
(AOR=1.19, 95%CI: 1.12 – 1.26, p<.001).  For patients who had behavioral symptoms 
monthly, the odds of dementia were higher (AOR=2.21, 95%CI: 1.83 – 2.67, p<.001) 
compared to patients with no behavioral symptoms, and the odds rose to 2.61 times 
higher when the frequency increased to weekly or daily (95%CI: 2.16 – 3.14, p<.001). 
Complete dependence on a caregiver for toilet hygiene (AOR=1.34, 95%CI: 1.11 
– 1.63, p=.003) and needing assistance to feed oneself (AOR=1.15, 95%CI: 1.07 – 
1.24), p<.001) were associated with higher odds of dementia; however, patients who 
needed assistance with (AOR=0.78, 95%CI: 0.72 – 0.85, p<.001) or were completely 
dependent on others for transferring to and from the toilet had lower odds of dementia 
(AOR=0.75, 95%CI: 0.61 – 0.92, p=.006).  Higher odds of dementia were associated 
with patients who needed assistance to prepare meals (AOR=1.15, 95%CI: 1.03 – 1.29, 
p=.017) or to use the telephone (AOR=1.89, 95%CI: 1.72 – 2.09, p<.001), and greater 
levels of dependency in these activities were associated with even higher odds of 





95%CI: 1.02 – 1.29, p=.013) and specifically with oral medications (AOR=1.96, 95%CI: 
1.82 – 2.11, p<.001) were both positively associated with dementia.  In addition, 
patients had more than twice the odds of dementia if caregiver assistance was needed 
for supervision and safety (AOR=2.55, 95%CI: 2.42 – 2.68, p<.001). 
Speech impairment was associated with higher odds of dementia.  Patients with 
minimal speech difficulty had over seven times higher odds of dementia (95%CI: 7.04 – 
7.92, p<.001), and greater speech difficulty was associated with even higher odds of 
having dementia.   Other need factors associated with higher odds of dementia included 
difficulties with understanding verbal content (AOR=2.07, 95%CI: 1.95 – 2.20, p<.001), 
frequent urinary incontinence (AOR=1.59, 95%CI: 1.48 – 1.71, p<.001), and bowel 
incontinence (AOR=1.27, 95%CI: 1.15 – 1.40, p<.001).  Other need factors associated 
with lower odds of dementia included impaired vision (AOR=0.81, 95%CI: 0.76 – 0.86, 
p<.001), intractable pain (AOR=0.82, 95%CI: 0.76 – 0.90, p<.001), daily pain interfering 
with activity (AOR=0.70, 95%CI: 0.66 – 0.75, p<.001), being at risk of developing 
pressure ulcers (AOR=0.93, 95%CI: 0.88 – 0.99, p=.02), or having a surgical wound 
that was newly epithelialized or granulating (AOR=0.74, 95%CI: 0.67 – 0.81, p<.001). 
The use of several healthcare treatments was associated with lower odds of 
dementia: taking 5 or more medications (AOR=0.83, 95%CI: 0.79 – 0.89, p<.001), home 
respiratory treatments (AOR=0.71, 95%CI: 0.64 – 0.79, p<.001), anticoagulant 
medications (AOR=0.91, 95%CI: 0.86 – 0.96, p=.001), diuretics (AOR=0.87, 95%CI: 
0.82 – 0.92, p<.001), and an inpatient rehabilitation stay in the 14 days prior to home 
health care admission (AOR=0.88, 95%CI: 0.80 – 0.97, p=.01).  For patients with 





occupational or speech therapy visits) was associated with 1% lower odds of having 
dementia (95%CI: 0.98 – 1.00, p=.001).  For patients who had no inpatient facility visit 
or medical regimen change in the 14 days prior to admission to home health care, the 
odds of having dementia were higher (AOR =1.18, 95%CI: 1.10 – 1.28, p<.001).   
Some of the characteristics hypothesized to be associated with dementia based 
on profiles of the general dementia population were supported by the results of the 
study: older age, Black race, Hispanic ethnicity, and a higher number of comorbidities.  
Three characteristics in the study were associated with dementia in the opposite 
direction from what had been hypothesized: ADL severity, a serious or fragile health 
status and the number of planned therapy visits were associated with lower odds of 
dementia.  Two of the hypothesized characteristics were not associated with dementia: 
female gender and number of ADLs requiring support.  Cardiovascular and metabolic 
conditions that were associated with the general dementia population in the literature 
(but were not among the hypotheses for Aim 2) were not associated with dementia in 
this study: acute MI (p=.17), cardiac dysrhythmias (p=.619), heart failure (p=.979), 
hypertension (p=.05), stroke (p=.442), diabetes (p=.093). 
Table 4-4 
Characteristics Associated with Elderly Home Health Care Patients with Dementia1 










95% Conf. Interval 
  Lower Upper 
Predisposing Characteristics    
    
Age 1.08 <.001 1.03 <.001 1.03 1.03 
Female 1.12 <.001 1.01 0.692 0.96 1.07 
Race/ethnicity (Ref: White) 
 
  
    
    Black 1.03 0.129 1.16 <.001 1.08 1.24 















95% Conf. Interval 
  Lower Upper 
    Hispanic 1.43 <.001 1.37 0 1.28 1.47 
    Native American/Pacific Islander 1.08 0.382 0.99 0.949 0.76 1.29 
    Multiple 1.02 0.886 1.08 0.695 0.74 1.58   
  








    
    Dual eligibility Medicare/Medicaid 2.02 <.001 1.49 <.001 1.35 1.66 
    Medicaid HMO 1.82 <.001 1.12 0.023 1.02 1.24 
Living arrangement (Ref: alone) 
 
  
    
    Congregate 4.42 <.001 1.50 <.001 1.27 1.76 
    With other(s) 1.15 <.001 0.86 <.001 0.82 0.90   
  








    
Overall status (Ref: stable) 
 
  
    
    Serious or Fragile 1.73 <.001 0.88 <.001 0.81 0.94 
Number of comorbidities  
(range 1 - 6) 
1.11 <.001 1.09 <.001 1.06 1.12 
  
  




    
Acute MI 0.94 0.003 0.96 0.17 0.90 1.02 
Cardiac Dysrhythmias 1.05 0.105 0.98 0.619 0.91 1.06 
Heart Failure 1.10 <.001 1.00 0.979 0.93 1.08 
Hypertension 1.00 0.768 0.95 0.05 0.89 1.00 
Stroke 1.90 <.001 0.97 0.442 0.89 1.05 
Diabetes 1.02 0.213 1.05 0.093 0.99 1.11   
  




    
Recent decline: mental/emotional/ 
behavioral status  
3.84 <.001 1.57 <.001 1.46 1.68 
2+ falls past 12 months 1.77 <.001 1.17 <.001 1.10 1.25   
  
    
Other Health Outcome Risks 
 
  
    
Obesity 0.73 <.001 0.86 <.001 0.79 0.93 
Fall risk (Ref: no fall risk) 
 
  
    
    At risk for falls 2.04 <.001 1.17 <.001 1.08 1.27 
    No assessment completed 1.66 <.001 0.70 <.001 0.58 0.85   
  




    
Anxiety last 14 days (Ref: none) 
 
  
    
    Less than daily to daily but not 
constantly 
1.79 <.001 1.14 <.001 1.08 1.21 















95% Conf. Interval 
  Lower Upper 
Depression last 14 days (Ref: none) 
 
  
    
    Several days to nearly every day 1.66 <.001 1.19 <.001 1.12 1.26 
    Other assessment or not responsive 15.87 <.001 2.18 <.001 1.83 2.60 




    
    Less than 1 per month to several per 
month 
5.09 <.001 2.21 <.001 1.83 2.67 
    Several per week to daily 9.90 <.001 2.61 <.001 2.16 3.14   
  




    
Number of ADLs (range 0-9) 1.45 <.001 1.00 0.97 0.97 1.04 
Severity of ADLs (range 0-38) 1.14 <.001 0.99 0.016 0.98 1.00 
Toilet hygiene (Ref: able) 
 
  
    
    Assistance needed 2.52 <.001 1.21 <.001 1.11 1.33 
    Unable 17.20 <.001 1.34 0.003 1.11 1.63 
Feeding self (Ref: able) 
 
  
    
    Assistance needed 2.94 <.001 1.15 <.001 1.07 1.24 
    Unable/ tube feeding 6.74 <.001 0.55 <.001 0.41 0.74 
Toilet transfer (Ref: able) 
 
  
    
    Assistance needed 2.34 <.001 0.78 <.001 0.72 0.85 
    Unable 15.06 <.001 0.75 0.006 0.61 0.92 
Meal preparation (Ref: able) 
 
  
    
    Assistance needed 1.90 <.001 1.15 0.017 1.03 1.29 
    Unable 5.46 <.001 1.18 0.009 1.04 1.33 
Telephone (Ref: able) 
 
  
    
    Special phone 4.00 <.001 1.29 <.001 1.19 1.40 
    Placing calls difficult 7.93 <.001 1.89 <.001 1.72 2.09 
    Limited 13.37 <.001 1.98 <.001 1.76 2.24 
    Listen with assist 20.49 <.001 2.01 <.001 1.69 2.39 
    Unable 59.07 <.001 3.81 <.001 3.05 4.76 




    
    Assistance needed 4.45 <.001 1.96 <.001 1.82 2.11 
    Unable 11.05 <.001 2.53 <.001 2.33 2.76   
  
    
Need for Assistance 
 
  
    
Medication  (Ref: No assistance needed) 
 
  
    
    Need assistance 5.09 <.001 1.10 0.013 1.02 1.19 
Safety (Ref: No assistance needed) 
 
  
    
    Need assistance  7.94 <.001 2.55 <.001 2.42 2.68   
  
    
Sensory and Pain 
 
  
    
Vision (Ref: Normal) 
 
  















95% Conf. Interval 
  Lower Upper 
    Impaired 2.47 <.001 0.81 <.001 0.76 0.86 




    
    Usually 7.18 <.001 2.07 <.001 1.95 2.20 
    Sometimes 42.52 <.001 2.29 <.001 1.87 2.82 
    Rarely 44.62 <.001 2.28 0.01 1.21 4.29 
Speech (Ref: No impairment) 
 
  
    
    Minimal difficulty 16.47 <.001 7.47 <.001 7.04 7.92 
    Moderate/Severe difficulty 106.82 <.001 14.02 <.001 11.75 16.73 
    Unable 93.44 <.001 8.11 <.001 5.53 11.88 
Intractable pain 0.65 <.001 0.82 <.001 0.76 0.90 




    
    No interference to less than daily 0.89 <.001 0.85 <.001 0.80 0.91 
    Daily but not constant to all the time 0.61 <.001 0.70 <.001 0.66 0.75   
  




    




    
    Occasional stress incontinence 2.29 <.001 1.18 <.001 1.11 1.25 
    Night only, day only or all the time 5.76 <.001 1.59 <.001 1.48 1.71 




    
    Less than 1 per week to  1 to 3 per 
week 
4.62 <.001 1.27 <.001 1.15 1.40 
    4 to 6 per week to more than 1 daily 9.49 <.001 1.26 0.001 1.10 1.44   
  




    
Risk of developing pressure ulcers 3.06 <.001 0.93 0.02 0.88 0.99 
Status of surgical wound (Ref: none) 
 
  
    
    Newly epithelialized/ granulating 0.34 <.001 0.74 <.001 0.67 0.81 
    Not healing 0.25 <.001 0.67 <.001 0.61 0.73   
  
    
Health Care Use Factors 
 
  




    
Taking 5+ medications 0.98 0.422 0.83 <.001 0.79 0.89 
Use respiratory treatments at home 0.88 <.001 0.71 <.001 0.64 0.79 
Use anticoagulant medication 0.82 <.001 0.91 0.001 0.86 0.96 
Use diuretic medication 0.89 <.001 0.87 <.001 0.82 0.92 




    















95% Conf. Interval 
  Lower Upper 
No inpatient discharge or regimen change  
last 14 days 
1.79 <.001 1.18 <.001 1.10 1.28 
1Operational definition of dementia. 2Activities of Daily Living/Instrumental Activities of Daily Living.  3Includes physical, 
occupational, speech therapy. 
Aim 3 Findings 
The objective of Aim 3 was to determine if the hospitalization rate of elderly home 
health care patients with dementia differs from patients without dementia.  Among total 
patients in the dataset, 11.6% were hospitalized within 30 days of admission to home 
health care (Table 4-5).  The 30-day hospitalization rate for patients who had dementia 
was 12.9%, while the comparable rate for patients without dementia was 10.7%.   The 
results of a Pearson chi-square analysis showed there was a significant association 
between dementia and 30-day hospitalization 1, N=57,794) = 67.79, p<.001. 
Table 4-5 
Cross Tabulation: Dementia Status x Hospitalized within 30 days of Admission to Home Health 
Care 
              Hospitalized within 30 days 
      0 - No 1 - Yes Total 
  
0 - No 
 
30,139 3,595 33,734 
 % Within Row 89.3% 10.7% 100.0% 
Dementia  
1 - Yes 
 
20,961 3,099 24,060 





51,100 6,694 57,794 
% Within Row 88.4% 11.6% 100.0%       






A simple logistic regression was used to model the binary variable, 30-day 
hospitalization, with dementia as the predictor variable.  The result of the simple logistic 
regression analysis indicated that the model provided a statistically significant prediction 
of 30-day hospitalization,  (1, N=57,794) = 67.26, p<.001 The Wald test indicated 
that dementia was a statistically significant predictor of 30-day hospitalization. For 
patients with dementia, the odds of 30-day hospitalization were 1.24 times higher than 
for patients without dementia (95%CI = 1.18-1.31). 
Aim 4 Findings 
The purpose of Aim 4 was to identify risk factors associated with the 
hospitalization of elderly patients with dementia within 30 days of admission to home 
health care.  Based on the literature review, 112 independent variables were selected 
for analysis and screened using simple logistic regression.  The remaining variables 
were analyzed with multivariable logistic regression. The final model with 29 covariates 
significantly improved the prediction of 30-day hospitalization,  (36, N=23,986) = 
1005.12, p<.001For the ROC curve associated with this model (Figure 4-4), the c 
statistic was .670, 95%CI = [.660, .681].  Of the 29 covariates, 24 were associated with 
significantly higher or lower odds of 30-day hospitalization.  Five covariates were not 
significant but were maintained in the final model which was generated by the forward 
stepwise method.  Collinearity statistics generated for the covariates indicated most had 





Figure 4-4. ROC curve for predicting 30-Day hospitalization among home health care 
patients with dementia: c-statistic = .670, SE =.005, 95%CI = [.660, .681], p<.001.  
 
Table 4-6 provides the adjusted odds ratios, p-values and 95% confidence 
intervals for the independent variables in this analysis.  Predisposing characteristics 
identified as significant risk factors were gender and race.  Specifically, female gender 
was associated with lower odds of 30-day hospitalization (AOR=0.87, 95%CI: 0.80 – 
0.95, p =.001), while Black race was associated with higher odds (AOR=1.21, 95%CI: 
1.09 – 1.35, p<.001), compared to White race.  For enabling factors, dementia patients 
with Medicaid fee-for-service had higher odds of 30-day hospitalization (AOR=1.27, 
95%CI: 1.04 – 1.54, p=.017), while those who had private insurance had lower odds of 





Seven need factors in the model were medical diagnoses reported at admission 
to home health care.  Diagnoses associated with higher odds of hospitalization included 
cancer (AOR=1.67, 95%CI: 1.40 – 1.99, p<.001), diabetes (AOR=1.18, 95%CI: 1.08 – 
1.28, p<.001), heart failure (AOR=1.25, 95%CI: 1.12 – 1.36, p<.001), peripheral 
vascular disease (AOR=1.27, 95%CI: 1.03 – 1.55, p=.023), renal disease (AOR=1.52, 
95%CI: 1.34 – 1.72, p<.001), and skin ulcer (AOR= 1.35, 95%CI: 1.20 – 1.52, p<.001).  
Neurological disorders (AOR=0.77, 95%CI: 0.65 – 0.91, p=.002) and arthritis 
(AOR=0.79, 95%CI: 0.70 – 0.89, p<.001) were associated with lower odds of 30-day 
hospitalization.   
Other medical conditions associated with increased odds of 30-day 
hospitalization included skin lesions or open wounds (AOR=1.16, 95%CI: 1.05 – 1.29, 
p=.004) and urinary catheterization (AOR=1.24, 95%CI: 1.03 – 1.51, p=.025).  
Shortness of breath with moderate exertion was also associated with higher odds of 30-
day hospitalization (AOR=1.25, 95%CI: 1.12 – 1.39, p<.001), and shortness of breath 
with minimal exertion or at rest was associated with even higher odds of hospitalization 
(AOR=1.41, 95%CI: 1.20 – 1.65, p<.001). 
While no specific ADL was identified as a risk factor for 30-day hospitalization, 
the severity level of ADL disability (range 0 to 38) was positively related to 30-day 
hospitalization.  Each one-point increase in the ADL severity score indicated 4.5% 
higher odds of 30-day hospitalization (95%CI: 1.04 – 1.05, p<.001). 
Two health care use factors related to inpatient stays were associated with 30-
day hospitalization.  For dementia patients with two or more hospital stays within the 12 





28% higher compared to patients with less than two hospital stays (95%CI: 1.17 – 1.39, 
p<.001); and dementia patients who had no inpatient stay within 14 days of admission 
to home health care had 29% lower odds of 30-day hospitalization (95%CI: 0.61 – 0.81, 
p<.001). 
The use of five or more medications (AOR=1.12, 95%CI: 1.01 – 1.24, p=.026) 
and a higher number of planned therapy visits were both associated with higher odds of 
30-day hospitalization.  Specifically, each additional planned therapy visit indicated 
2.2% higher odds of 30-day hospitalization (95%CI: 1.01 – 1.03, p<.001).  While oxygen 
use at home was associated with higher odds of 30-day hospitalization (AOR=1.33, 
(AOR=1.02, 95%CI: 1.14 – 1.56, p<.001), receiving other types of home therapy were 
not associated with hospitalization (p=.389).  Taking medication for hypertension was 
associated with lower odds of hospitalization (AOR=0.80, 95%CI: 0.74 – 0.87, p<.001). 
Table 4-6 
Risk Factors for 30-day Hospitalization of Elderly Home Health Patients with Dementia1 
  
Unadj.   Adj.   95% Conf. Interval 




   
Female 0.82 <.001 0.87 .001 0.80 0.95 
Race/Ethnicity (Ref: White) 
  
  
   
    Black 1.22 <.001 1.21 <.001 1.09 1.35 
    Asian 1.08 .344 1.02 .843 0.87 1.19 
    Hispanic 1.11 .029 1.10 .065 0.99 1.22 
    Native American/Pacific Islander 0.92 .695 0.87 .528 0.55 1.36 
    Multiple 1.40 .233 1.61 .102 0.91 2.86 
   
  








   
    Medicaid fee for service 1.23 .028 1.27 .017 1.04 1.54 






Unadj.   Adj.   95% Conf. Interval 
  OR p OR p Lower Upper    
  




   
Number of comorbidities (range 1 to 6) 1.26 <.001 1.05 .048 1.00 1.09 
Diagnoses in medical record 
  
  
   
    Cancer 1.81 <.001 1.67 <.001 1.40 1.99 
    Diabetes 1.29 <.001 1.18 <.001 1.08 1.28 
    Neurological Disorder 0.84 .039 0.77 .002 0.65 0.91 
    Heart Failure 1.58 <.001 1.25 <.001 1.12 1.38 
    Stroke 0.96 .425 0.84 .004 0.75 0.95 
    Peripheral Vascular Disease 1.44 <.001 1.27 .023 1.03 1.55 
    Renal Disease 1.80 <.001 1.52 <.001 1.34 1.72 
    Skin Ulcer 1.61 <.001 1.35 <.001 1.20 1.52 




   
    Skin lesion or open wound 1.40 <.001 1.16 .004 1.05 1.29 
    Shortness of breath (Ref: never) 
  
  
   
       Walking 20 feet or on stairs 1.05 .269 1.08 .129 0.98 1.19 
       Moderate exertion  1.49 <.001 1.25 <.001 1.12 1.39 
       Minimal exertion/ at rest 1.93 <.001 1.41 <.001 1.20 1.65 




   
   Severity of ADLs, (range 0 to 38) 1.04 <.001 1.05 <.001 1.04 1.05 
   Dress upper body (Ref: able) 
  
  
   
       Assistance needed 2.09 <.001 1.09 .615 0.78 1.52 
       Unable 2.88 <.001 0.80 .255 0.55 1.18 
   
  
   
Health Care Use Factors 
  
  




   
    Hospital stay last 14 days 1.60 <.001 1.09 .137 0.97 1.21 
    Psychiatric hospital stay last 14 days 0.59 .059 0.76 .341 0.43 1.34 
    No inpatient stay last 14 days 0.52 <.001 0.71 <.001 0.61 0.81 




   
    Number of therapy visits3 (range 0 to 60) 1.02 <.001 1.02 <.001 1.01 1.03 
    Use oxygen at home 2.12 <.001 1.33 <.001 1.14 1.56 
    Receives home therapy 1.84 <.001 1.10 .389 0.89 1.36 
    Taking 5+ medications 1.41 <.001 1.12 .026 1.01 1.24 
    Use medication for hypertension 0.83 <.001 0.80 <.001 0.74 0.87 
    No inpatient discharge /regimen change 
  
  
   
       last 14 days 
   
0.52 <.001 0.90 .205 0.77 1.06 






Unadj.   Adj.   95% Conf. Interval 
  OR p OR p Lower Upper 
3Includes physical, occupational, speech therapy. 
      
 
Sixteen variables were hypothesized to be risk factors for 30-day hospitalization 
of home health care patients with dementia based on the findings of the literature review 
reported in Chapter 2.  Of these, the following 11 factors were found to be significant 
positive predictors of 30-day hospitalization: Medicaid payor, number of comorbidities, 
cancer, diabetes, congestive heart failure, skin ulcers, dyspnea, ADL severity, prior 
hospital stay, number of therapy visits, and number of medications.  The following five 
factors were hypothesized to be risk factors but were not significant predictors of 
hospitalization: need for medication assistance, depression, urinary/bowel incontinence, 
number of ADLs and comorbidity severity.   
The final model predicting hospitalization of home health care patients with 
dementia had 28 covariates.  Of these, 26 had been identified as risk factors in at least 
one study in the literature review and the 28 factors represented predisposing 
characteristics, enabling resources, need factors and health care use factors.  In 
summary, the hospitalization risk factors identified for home health care patients with 
dementia in this study had higher overlap with the risk factors identified for other cohorts 








Aim 5 Findings 
Dementia status was hypothesized to have a positive moderating effect on 10 
hospitalization risk factors that had been identified in the literature review in Chapter 2.  
All of the risk factors examined were need factors in the Andersen Model.   
The results of the moderator analysis with adjusted odds ratios, p-values, and 
95% confidence intervals are provided in Table 4-7.  Dementia had a negative 
moderating effect on the odds of 30-day hospitalization associated with diagnoses of 
depression, congestive heart failure, and cancer.  For patients with dementia, the effect 
of depression on the odds of 30-day hospitalization was reduced by 20.0% compared to 
patients without dementia (95%CI: 0.67 – 0.94, p=.007).  Similarly, having dementia 
reduced the odds of hospitalization associated with congestive heart failure by 16.0% 
(95%CI: 0.74 – 0.96, p=.009); and the odds associated with cancer by 24.0% (95%CI: 
0.62 – 0.92, p=.006).   
The effect of the severity of a patient’s dyspnea symptoms on the odds of 30-day 
hospitalization was also decreased in patients with dementia: the odds of hospitalization 
associated with mild dyspnea (walking 20 feet or on stairs) were 24.0% lower (95%CI: 
0.67 – 0.86); the odds associated with dyspnea with moderate exertion were reduced by 
14.0% (95%CI: 0.75 – 0.99, p<.001); and the odds associated with severe dyspnea 
(minimal exertion or at rest) were lowered 22.0% (95%CI: 0.64 – 0.94, p=.01), 
compared to patients without dementia.  Similarly, dementia had a negative moderating 
effect on the relationships between the severity of ADLs and 30-day hospitalization and 
the severity of comorbidities and 30-day hospitalization.  For patients with dementia, 





hospitalization (95%CI: 0.98 – 0.99, p<.001); and each one point increase in the 
severity of comorbidities indicated 4.0% lower odds of 30-day hospitalization (95%CI: 
0.94 – 0.98, p<.001) compared to patients without dementia. 
For the following four factors, dementia did not change the relationship between 
the risk factor and 30-day hospitalization: skin ulcers (p=.867), need for assistance with 
medications (p=.946), diabetes (p=.616), and the number of comorbidities (p=.764). 
Figures 4-4a to 4-4j depict the relationships between each of the 10 risk factors 
examined and the probability of 30-day hospitalization in patients with and without 
dementia.  No significant moderation is occurring when the lines with and without 
dementia are close to parallel.  Dementia’s negative moderating impact on the 
relationship between each risk factor and the probability of 30-day hospitalization is 
apparent when the line with dementia is less steep compared to the line without 
dementia. 
Table 4-7  
Dementia as Potential Moderator of Risk Factors for 30-day Hospitalization 
      95% Confidence Interval 
  Adjusted OR p Lower Upper 
Skin Ulcers 1.59 <.001 1.41 1.80 
Dementia 1.20 <.001 1.13 1.27 
Skin Ulcers x Dementia* 1.01 .867 0.87 1.19 
Model  (3, N=57,794) = 201.59, p<.001     
     
Depression  1.05 .463 0.93 1.18 
Dementia 1.27 <.001 1.21 1.34 
Depression x Dementia 0.80 .007 0.67 0.94 
Model  (3, N=57,794) = 77.55; p<.001 
    
     





      95% Confidence Interval 
  Adjusted OR p Lower Upper 
    Walking for 20 feet/stairs 1.38 <.001 1.27 1.50 
    Moderate exertion 1.74 <.001 1.57 1.91 
    Minimal exertion/at rest 2.75 <.001 2.41 3.13 
Dementia 1.36 <.001 1.26 1.47 
Dyspnea Severity (REF: None) x Dementia 
    
    Walking for 20 feet/stairs x Dementia 0.76 <.001 0.67 0.86 
    Moderate exertion x Dementia 0.86 .035 0.75 0.99 
    Minimal exertion/at rest x Dementia 0.78 .01 0.64 0.94 
Model  (7, N=57,765) = 486.93; p<.001 
    
     
Congestive Heart Failure  1.87 <.001 1.72 2.04 
Dementia 1.27 <.001 1.20 1.35 
Congestive Heart Failure x Dementia 0.84 .009 0.74 0.96 
Model  (3, N= 57,794) = 338.257; p<.001     
     
ADL1 Severity (Range 0-38) 1.05 <.001 1.05 1.06 
Dementia 1.27 .001 1.11 1.46 
ADL Severity x Dementia 0.98 <.001 0.98 0.99 




     
Medication Assistance 1.49 <.001 1.39 1.61 
Dementia 1.12 .115 0.97 1.28 
Medication Assistance Need x Dementia* 1.00 .946 0.86 1.16 
Model  (3, N=57,736) = 224.22; p<.001     
     
Cancer 2.40 <.001 2.16 2.67 
Dementia 1.31 <.001 1.24 1.38 
Cancer x Dementia 0.76 .006 0.62 0.92 
Model  (3, N= 57,794) = 331.364; p<.001 
    
     
Diabetes 1.33 <.001 1.24 1.43 
Dementia 1.25 <.001 1.17 1.34 
Diabetes x Dementia* 0.97 .616 0.88 1.08 
Model  (3, N= 57,794) = 168.66; p<.001 
    
     
Comorbidity Number (Range 1-6) 1.26 <.001 1.22 1.30 
Dementia 1.26 .117 0.94 1.69 
Comorbidity Number  x Dementia* 0.99 .764 0.94 1.05 
Model  (3, N=57,794) = 380.756; p<.001 
    
     
Comorbidity Severity (Range 0-24) 1.11 <.001 1.10 1.12 





      95% Confidence Interval 
  Adjusted OR p Lower Upper 
Comorbidity Severity x Dementia 0.96 <.001 0.94 0.98 
Model  (3, N=57,794) = 537.36; p<.001         


















Figure 4-4a. Dementia does not moderate the effect of skin ulcers on hospitalization risk. 
 
 

































Figure 4-4e. Dementia moderates (reduces) the effect of ADL severity on hospitalization risk. 
 
 



















































CHAPTER 5: DISCUSSION, LIMITATIONS and RECOMMENDATIONS 
In this chapter, the results of this study are discussed within the context of the 
literature on dementia, hospitalization risk factors in the home health care setting, and 
Andersen’s Model.  The limitations of the study are discussed along with implications 
and recommendations for practice, policy and research. 
The objectives of this study were to (1) determine the overlap between  
diagnosed dementia and Alzheimer’s disease and indications of cognitive impairment, 
and estimate the prevalence of dementia in the home health care setting using these 
variables; (2) identify characteristics associated with dementia patients in the home 
health care setting; (3) compare the hospitalization rate of patients with and without 
dementia; (4) identify risk factors associated with the hospitalization of home health care 
patients with dementia; (5) explore whether dementia is a positive moderator of the 
relationship between known hospitalization risk factors and hospitalization. 
Discussion 
A challenge for effectively addressing the growing public health issues related to 
dementia in home health care is accurate identification and measurement of the 
population.  This study found only 15.6% of patients in the sample had a documented 
diagnosis of dementia or Alzheimer’s disease at admission to home health care, which 
is substantially below prevalence estimates ranging from 31 to 60%, but consistent with 
studies which indicate that over half of people with dementia have not been diagnosed 
by a physician (Boustani et al., 2003; Bradford et al., 2009; Kotagal et al., 2015).  To 





the OASIS-C was used as a proxy measure for undiagnosed dementia.  Using this 
approach, the estimate of dementia prevalence among home health care patients 
increased to 41.6%, in line with estimates in the literature. 
Accurate identification of patients with dementia and assessment of the severity 
of impairments is essential to ensure that care plans address the right health and 
supportive care needs of these patients.  Accurate identification of dementia patients 
will also support the development and evaluation of practices and policies aimed at 
reducing adverse outcomes and health care costs and will increase the validity, 
consistency and generalizability of research among this population.  
Characteristics of the home health care patients with dementia in this study 
varied in their concordance with profiles of the general dementia population described in 
the literature.   With respect to predisposing characteristics, the findings were consistent 
with demographic profiles of the general dementia population indicating people with 
older age, Black race and Hispanic ethnicity are predisposed to dementia; however, an 
incongruent finding was no significant association between female gender and dementia 
(Plassman et al., 2007; Seshadri et al., 1997).  One possible explanation is that 
controlling for each year of age in this study mitigated the difference in the odds of 
having dementia between females and males. 
Enabling factors associated with dementia were dual eligibility for Medicare and 
Medicaid and Medicaid HMO, but no comparable statistics were found in the literature.   
Congregate living versus living alone was associated with having dementia, and this 
was consistent with data that indicates prevalence of dementia is higher in residential 





Need factors associated with dementia and consistent with profiles of the general 
dementia population included a higher number of comorbidities (Avalere Health, 2016b), 
being at risk for falls (Saravay et al., 2004), behavioral symptoms (Saravay et al., 2004), 
depression and anxiety (Alzheimer's Association, 2017b; Poblador-Plou et al., 2014a; 
Xiang & An, 2015), needing assistance with activities of daily living (Alzheimer's 
Association, 2017a; Mlinac & Feng, 2016), difficulties with understanding and speaking 
(Alzheimer's Association, 2017a), and incontinence (Saravay et al., 2004).  However, 
contrary to studies suggesting people with higher ADL needs would be associated with 
dementia (Helvik, Engedal, Benth, & Selbaek, 2014; Mlinac & Feng, 2016), this study 
found the number of ADLs requiring assistance was not associated with dementia, and 
higher ADL severity was negatively associated with dementia.  In contrast to prior 
research linking cardiovascular and metabolic comorbidities with dementia (Alzheimer's 
Association, 2017a; Avalere Health, 2016a; Duthie, Chew, & Soiza, 2011; Poblador-
Plou et al., 2014b), there was no association between acute MI, heart failure, cardiac 
arrhythmias, hypertension, stroke or diabetes and dementia status.  While prior studies 
linked dementia with more serious and complex health issues (Alzheimer's Association, 
2017a; Avalere Health, 2016a; Lyketsos et al., 2005), the patients in this study with 
serious or fragile health status (versus stable) had lower odds of dementia; patients with 
a more stable profile as reflected in no change in medical or treatment regimen in the 
prior 14 days and lower needs for assistance with activities of daily living had higher 
odds of dementia.  With respect to health care use factors, prior studies associated 
dementia with higher health care utilization across settings (Rice et al., 2001; Rudolph 





with a recent inpatient rehabilitation stay, a higher number of planned therapy visits and 
higher medication use had lower odds of dementia. 
These findings suggest that dementia patients in home health care may have a 
more stable health profile and lower utilization of health services compared to the 
general dementia population.  One possible explanation may be related to patients 
being younger in the home health care setting compared to other elder care settings:  
On a nationwide basis, home health care has a substantially lower proportion of elderly 
patients in the 85+ age group (31.5%), compared to nursing homes (49.0%) and 
residential care communities (56.6%) (National Center for Health Statistics, 2016).   If it 
follows that dementia patients in home health care are relatively younger compared to 
other settings, they could on average be earlier in the trajectory of the disease, which 
would be consistent with the findings associating stable health, lower assistance needs 
and lower service use with dementia. 
The 30-day hospitalization rate for home health care patients with dementia 
(12.9%) was significantly higher than for patients without dementia (10.7%), but no 
comparable statistics were identified in the literature.  The overall hospitalization rate 
(11.6%) was lower than the national average home health agency rate of hospitalization 
reported by the Medicare Payment Advisory Commission for 2014 (27.8%) (Medicare 
Payment Advisory Commission, 2017).  One explanation for this difference is the 
national rate is risk-adjusted and based on Medicare FFS claims data, and includes 
hospitalizations beyond the first 30 days of admission up to the end of the episode of 
care (Centers for Medicare and Medicaid Services, 2018b; Medicare Payment Advisory 





HHA and included both Medicare FFS and Medicare managed care beneficiaries.  
There is evidence in the literature that the hospitalization rate for Medicare managed 
care patients is lower compared to the rate for Medicare FFS beneficiaries (Lemieux, 
Sennett, Wang, Mulligan, & Bumbaugh, 2012).  In addition, the Medicare hospitalization 
rate counts HHC patients who are hospitalized, return to home health care, and are 
rehospitalized as two incidents of hospitalization.  This study only counted the first 
hospitalization that occurred within 30 days of a patient’s first admission to home health 
care during 2014.  
The hospitalization risk factors for varying cohorts of home health care patients 
which had been identified in the literature review guided variable selection for the 
analysis of hospitalization risk factors for patients with dementia.  These variables were 
consistent with Andersen’s Model which posits that the interaction between 
predisposing, enabling, need, and health services use variables explain health 
outcomes such as hospitalization.  Risk factors associated with the environment 
component of Andersen’s model (e.g. geographic region, regional socioeconomic 
indicators, health care provider characteristics) were not addressed in this study 
because data was not available. 
The study findings supported the Andersen Model.  Each of the four categories of 
the modified framework included one or more risk factors associated with the outcome 
of hospitalization.  Of the 24 significant risk factors identified in this study, the majority 
were need factors (14), followed by health services use (6), predisposing characteristics 





Among need variables, the strongest (AOR>1.25) hospitalization risk factors 
identified in this study for patients with dementia included heart failure, dyspnea, cancer, 
renal disease, peripheral vascular disease, and skin ulcers.  These factors had also 
been identified in the literature review as strong predictors of hospitalization.  Other 
need-related risk factors common to this study and the literature review included 
number of comorbidities, ADL severity, diabetes, skin lesion or open wound, and urinary 
catheterization.  Arthritis and stroke were protective factors in this study and the 
literature review.  Among health care use factors, hospitalization within the prior 14 
days, multiple hospitalizations in the past year, a higher number of planned therapy 
visits and taking five or more medications were all associated with higher odds of 
hospitalization.  With respect to enabling factors, having Medicaid coverage was a risk 
factor and private insurance a protective factor for hospitalization. Predisposing 
characteristics associated with dementia in both the study and the literature review were 
male gender and Black race. 
Several hospitalization risk factors that were frequently identified in the literature 
review but not indicated as risk factors in the study analysis included: number of ADLs, 
comorbidity severity, need for assistance with medication administration, depression, 
and urinary/ bowel incontinence. Part of the explanation could be attributed to 
differences in the samples: none of the literature review study samples were focused 
specifically on patients with dementia. 
An innovative approach to the analysis of the data included exploring whether 
dementia is a positive moderator of hospitalization risk factors of home health care 





destructive effect it has on core mental functions, and as it progresses, its association 
with a large number of medical, functional, behavioral and psychological disorders.  It 
was hypothesized that for a given risk factor, the odds of hospitalization would be 
significantly higher for those with dementia compared to those without dementia. 
Specifically, dementia was hypothesized to have a positive moderating effect on 10 
hospitalization risk factors that had been identified in the literature review. However, 
none of the hypotheses were supported by the results of the analysis.  For six of the ten 
risk factors examined, dementia had a negative moderating effect, i.e. the odds of 
hospitalization associated with the risk factor were reduced for patients with dementia.  
For four risk factors, no moderating effect was found.  The analyses were all based on 
logistic regression models which only included the two main effect and one interaction 
variable.  Therefore, it is possible that other factors not controlled for, such as age or 
severity of cognitive impairment, could change the interaction between dementia and 
these hospitalization risk factors. 
Limitations and Strengths 
There are a number of limitations and data constraints which need to be 
acknowledged when considering the study results. First, the study sample was based 
on patients from one large, not-for-profit home health agency in a large metropolitan 
area and therefore the results may not be generalizable to the broader population of 
home health care patients.  Second, only the first episode of care was included for 
patients who had multiple admissions during the timeframe, and it is possible that data 
from subsequent episodes of care were significantly different from the first episode of 





(with the exception of the indicator variable for 30-day hospitalization which was based 
on the assessment completed when a patient is transferred or discharged to an 
inpatient facility), therefore no variables on the actual number or type of professional or 
home health aide visits delivered during the episode of care were included, which could 
have been significant risk factors for hospitalization.  Fourth, the study used an 
operational definition of dementia combining diagnosed dementia or Alzheimer’s 
disease and indications of cognitive impairment to identify undiagnosed patients with 
dementia or Alzheimer’s disease.  However, this approach has not been evaluated for 
validity independently of this study. In addition, the study analysis did not compare 
patients who had diagnosed dementia or Alzheimer’s disease to patients with 
indications of cognitive impairment.  It is possible that patients who only had indications 
of cognitive impairment had less severe dementia symptoms compared to patients with 
diagnosed dementia or Alzheimer’s which could be one explanation for the finding that 
stable health, lower ADL severity and use of fewer health services were associated with 
patients defined as having dementia in this study.  Fifth, the studies included in the 
literature review of hospitalization risk factors of home health care patients were 
referenced in this study, but they were based on different cohorts of patients, and 
different sources of data which could affect the comparisons made in the study analysis.  
In terms of strengths, this is the first study to focus on the hospitalization risk factors of 
home health care patients with dementia, and this is a timely study given that dementia 







Implications and Recommendations 
Practice 
The findings from this dissertation can inform practice changes aimed at reducing 
hospitalizations of patients with dementia in the home health care setting.  The results 
of the study indicated that there may be a significant proportion of home care patients 
who meet the clinical criteria for dementia but have not been diagnosed.  This, together 
with other research which highlights the problem of under-diagnosis of dementia 
patients, suggests that it is important to institute consistent assessment protocols to 
accurately identify patients with dementia and their level of impairment in the home 
health care setting.   This needed practice change is supported by The Improving 
Medicare Post-Acute Care Transformation Act of 2014 (Impact Act) which seeks to 
standardize patient assessments across post-acute care settings and includes a 
performance-based measure of cognitive status, the Brief Interview of Mental Status 
(BIMS).  The BIMS, which has been a standard part of the CMS-required patient 
assessment in nursing homes, is targeted for implementation in the home health care 
setting by 2019 (Centers for Medicare and Medicaid Services, 2018a).  The OASIS-C2 
Guidance Manual currently provides a link to the BIMS (Centers for Medicare and 
Medicaid Services, 2018c), so home health care administrators and clinicians can begin 
to familiarize themselves with this performance-based cognitive assessment tool.  More 
accurate assessment of a patient’s cognitive status will increase understanding of 
patient limitations with comprehension, memory or reasoning which can inform 
modifications in the approach to care and lead to better outcomes. The clinician may be 





and follow self-care instructions. If deficits are determined, the clinician could implement 
appropriate interventions, e.g. post reminders, monitor patient self-care, or enlist a 
caregiver or home health aide, with the objective of achieving compliance and optimal 
health outcomes. 
The hospitalization risk factors identified in this study for home health care 
patients with dementia can be a starting point for reducing hospitalizations by creating 
awareness of dementia patient profiles that require more attention.  The 24 significant 
predisposing, enabling and need factors identified in this study can be clustered into 
seven profiles of dementia patients at higher risk of hospitalization: (1) patients who are 
male, Black or covered by Medicaid; (2) patients with heart failure who have moderate 
to severe dyspnea and may be using oxygen at home; (3) patients with skin ulcers, 
lesions or open wounds; (4) patients with multiple comorbidities which include cancer, 
renal disease, peripheral vascular disease, heart failure, or diabetes; (5) patients with a 
recent hospital stay or with 2 or more hospitalizations in the past year; (6) patients who 
are partially or fully dependent on assistance for multiple activities of daily living (7) 
patients taking five or more medications.  
While the risk factors associated with these profiles are not modifiable, clinicians 
who have a dementia patient who fits one or more profiles should consider interventions 
that reinforce communications about patient self-care and enhance monitoring for 
compliance and changes in status.  For example, patients with heart failure may need 
assistance with following guidelines that can help contol their symptoms; patients with 
skin ulcers or wounds may need reminders to adhere to infection control practices, and 





take each medication.  The clinician could reinforce patient education on self-care with 
reminder notes and checklists, and at the next visit see how well the patient was able to 
follow through on the self-care requirements. For patients who take multiple 
medications, the clinician could prefill medication boxes with daily medication doses to 
make it easier for the patient to take medications as prescribed and for the clinician to 
monitor adherence.  Some studies have found that medication pre-packaging can 
increase adherence (Conn et al., 2015).  
If the dementia patient is not capable of following through on self-care education, 
a caregiver or home health aide should be tasked with assisting and monitoring the 
patient.  Dementia patients who have risk profiles for hospitalization may also benefit 
from more frequent provider visits to monitor compliance and changes in health status.  
Dementia patients with a greater risk of hospitalization require a holistic assessment of 
their health and supportive services needs. Identifying and addressing specific needs 
for assistance with activities of daily living can help ensure that basic nutrition, personal 
hygiene and safety needs are met.  Clinical care pathways should be developed to 
enable clinicians to efficiently align appropriate interventions and supportive services 
with commonly identified needs.  These types of interventions may help to reduce 
hospitalization risks for dementia patients.  For example, one intervention that resulted 
in a significant reduction in rehospitalizations among Medicare heart failure patients 
used providers with nurse aide backgrounds to make frontloaded home care visits 
(which included brief video conferences with a nurse supervisor) to reinforce adherence 
with the medical regimen and danger signs (Thomas, Greevy, & Garson, 2018). The 





multipronged approach with different patients requiring different types and levels of 
support at different times.  
While subject to the limitations of the operational definition of dementia used in 
the analysis, the findings of this study suggest that dementia patients in the home health 
care setting may be earlier in the trajectory of dementia symptoms compared to 
dementia patients in other elder care setting.  This points to a potential opportunity to 
have home health care clinicians screen for patients who may be in the early stages of 
dementia or Alzheimer’s and refer them for further testing and diagnosis.  Home health 
care clinicians could possibly play a role in educating early stage Alzheimer’s patients 
and their families about lifestyle and other interventions that can slow the progression of 
symptoms.  Greater awareness of which patients are in the early stages of dementia 
would also enable clinicians to monitor for declines in cognitive and functional abilities 
and deliver appropriate interventions at the right time to address self-care deficits and 
avoid adverse health outcomes such as hospitalizations.  
Policy 
The findings from this dissertation can also inform policies that may help reduce 
hospitalizations of patients with dementia in the home health care setting.   The medical 
disorders associated with higher odds of hospitalization of patients with dementia were 
primarily chronic conditions. In theory, most of these conditions could be managed 
effectively at home with services provided by certified home health agencies which 
include skilled nursing, physical, occupational and speech therapy, and home health 
aide (personal care services).  The home health care model also assumes that patients 





care team is not present.  For patients with dementia, cognitive and functional 
impairments may limit their ability to self-manage their comorbid conditions and their 
ability to perform activities of daily living such as eating regular meals, hygiene or safely 
transferring or walking which are foundational to positive health outcomes.  Therefore 
an important component of an effective home health care delivery model for dementia 
patients at risk for hospitalization is a holistic care plan that addresses comorbid illness 
conditions as well as functional and instrumental ADL dependencies.  The level of 
support services provided should be commensurate with the severity of the patient’s 
comorbidities and ADL dependencies. 
The Medicare FFS home health care benefit currently provides limited coverage 
of home health aide services.  Medicare will pay for part-time or intermittent personal 
care services if needed to maintain the patient’s health or treat the illness (Centers for 
Medicare and Medicaid Services, 2018d).  Medicare does not cover personal care 
services unless the patient also requires skilled nursing or therapy services.  The home 
health aide and skilled nursing services combined must not exceed 8 hours each day 
and must be 28 or fewer hours each week—an average of 4 hours per day.  Finally, 
Medicare does not cover 24 hour care at home, meals delivered to the home, or 
homemaker services like shopping, cleaning and laundry.  The support needs of 
dementia patients at risk for hospitalization relative to current Medicare coverage should 
be analyzed to identify and quantify the coverage gaps and their implications and 
impact on health outcomes.  Medicare policymakers should consider better alignment of 
the home health care personal care benefit with the needs of elderly home health care 






Future research in this area should be conducted with a national sample so it is 
representative of the broader population of home health care patients with dementia.  
The following additional data sources should be considered to enable a more 
comprehensive analysis of hospitalization risk factors: Medicare claims data including 
diagnoses, and health services use; Medicare provider data including provider type and 
quality ratings; OASIS data from start of care to discharge including reason for 
hospitalization.  An analysis of patients with and without a diagnosis of dementia or 
Alzheimer’s disease and a segmented approach to data analysis based on level of 
cognitive impairment should be considered in future research so that the characteristics, 
hospitalization risk factors and hospitalization rates of dementia patients with diagnosed 
dementia or Alzheimer’s and with mild, moderate and severe levels of cognitive 
impairment can be compared.  This segmented approach should also be used to 
explore whether dementia at different stages has a positive moderating effect on 
hospitalization risk factors, and the analysis should explore a wider array of risk factors 
and control for factors such as level of cognitive impairment, age, race and other 
comorbidities. 
Conclusion 
In summary, this study is the first to focus on identifying the prevalence, 
characteristics, hospitalization rates and hospitalization risk factors of patients with 
dementia in the home health care setting.  To address the issue of underdiagnosed 
dementia, the study used an innovative approach to identify patients likely to have 





impairment.  Dementia prevalence on this basis was over 40%.  Dementia patients 
tended to be older, Black and Hispanic, Medicaid eligible and living in congregate care, 
with health issues consistent with the literature on the general dementia population.  
Contrary to prior research in this field, patients with dementia in this study were 
associated with stable health, lower ADL severity and lower health services use.  A 
possible explanation is that they are earlier in the trajectory of the disease compared to 
dementia patients in other settings.  The hospitalization rate for patients with dementia 
was 12.9% versus 10.7% for patients without dementia.  Risk factors associated with 
the hospitalization of dementia patients and consistent with prior studies among other 
cohorts of home health care patients were Black race, male gender, higher comorbidity 
count, higher ADL severity and higher use of health services.  Finally, an exploratory 
moderator analysis found dementia reduced the effect of some hospitalization risk 
factors and had no effect on others.  This analysis only considered a limited number of 
risk factors and did not control for other factors such as severity of cognitive impairment, 
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NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE (Wells et al., 2016) 
 COHORT STUDIES 
Note: A study can be awarded a maximum of one star for each numbered item within the Selection and 
Outcome categories. A maximum of two stars can be given for Comparability 
Selection 
1) Representativeness of the exposed cohort 
a) truly representative of the average _______________ (describe) in the community   
b) somewhat representative of the average ______________ in the community  
c) selected group of users e.g. nurses, volunteers 
d) no description of the derivation of the cohort 
2) Selection of the non-exposed cohort 
a) drawn from the same community as the exposed cohort  
b) drawn from a different source 
c) no description of the derivation of the non-exposed cohort  
3) Ascertainment of exposure 
a) secure record (e.g. surgical records)  
b) structured interview  
c) written self-report 
d) no description 
4) Demonstration that outcome of interest was not present at start of study 
a) yes  
b) no 
Comparability 
1) Comparability of cohorts on the basis of the design or analysis 
a) study controls for _____________ (select the most important factor)  
b) study controls for any additional factor  (This criteria could be modified to indicate specific                   
control for a second important factor.)  
Outcome 
1) Assessment of outcome  
a) independent blind assessment   
b) record linkage  
c) self-report  
d) no description 
2) Was follow-up long enough for outcomes to occur 
a) yes (select an adequate follow up period for outcome of interest)  
b) no 
3) Adequacy of follow up of cohorts 
a) complete follow up - all subjects accounted for   
b) subjects lost to follow up unlikely to introduce bias - small number lost - > ____ % (select an                     
adequate %) follow up, or description provided of those lost)  
c) follow up rate < ____% (select an adequate %) and no description of those lost 













Appendix B. Studies Included in the Review 
 
Table B1. Studies Included in Review: Hospitalization Outcome and Patients with Any Diagnosis    













SAMPLE: n=833 HHC 
patients 64+ discharged 
between May 1994 to Nov 
1994 
SETTING: 1 large non-
profit HHA in St. Louis 
DATA: HHA medical 
charts, medication list at 
discharge from HHA 
Age, gender, primary 
diagnosis, mean total 
number of medications, 
taking 5+, 7+ and 10+ 
medications, type of 








Based on chi-square/ t-tests, risk 
factors for RH: higher mean number 
of medications (p=0.004); higher 
prevalence of 7+ (p=0.002) and 10+ 
(p=0.005) medications; higher 
prevalence of clonidine (p=0.004), 
mineral supplements (p=0.003) and 
metoclopramide (p=0.006). 
Hospitalized group more likely to 
have cancer (p=0.049), less likely to 





associated with an 
increased risk of 
ending Medicare 








SAMPLE: n=922 Medicare 
patients admitted to HHC 
and discharged within 6 
months between Dec 
1999 and Mar 2002 
SETTING: 29 HHAs in 
Ohio  
DATA: OASIS 
Predisposing variables (age, 
gender, and ethnicity); 
Enabling variables (source of 
admission to home care, 
support network other than 
the HHA); and Need 
variables (primary home care 
diagnosis, functional 
disability based on ADLs and 
IADLs, severity of dyspnea, 




denoting hospital affiliation 
or freestanding status was 
examined as a second-level 
risk factor. 
Hospitalizati




Based on multivariate logistic 
regression, risk factors for 
hospitalization: skin or wound 
diagnoses (AOR=3.38, CI 1.41-8.14, 
p=.007), diabetes as a primary 
diagnosis (AOR=2.97, CI 1.19-7.44, 
p=.02), higher dyspnea severity 
(AOR=1.51, CI 1.28-1.78, p<.001), 
higher functional disability score 
(AOR=1.18, CI 1.05-1.32, p=.006), 
and a guarded rehabilitation 




Explore which factors 
place patients at risk 
of hospitalization at 
the start of care and 
Retrospective 
cohort 
SAMPLE: n=46,366 adults 
admitted to HHA during 
Sep 2004 to Apr 2005 
 
Age, gender, race, insurance 




on within 60 
days of 
Based on multivariate logistic 
regression analysis, risk factors for 
hospitalization: completed 











First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
are predictive over 
the first 60 days of 
care. 
SETTING: 1 urban HHA 
 
DATA: OASIS, plan of 
care, medications and 
medical record information 
prior history of 
hospitalization, emergent 
care, or nursing home stay; 
clinical and mental status, 
comorbidities, pain 
management, medication 
regimen, temperature, blood 
pressure, pulse, cognitive 
status, functional status 
based on ADLs and IDLs 
(e.g. bathing, transferring, 
preparing light means, self-
transporting, doing laundry); 
number of medications at 







have caregiver (OR=1.109, p=.036), 
HHC case opened prior 6 
mos.(OR=1.192, p<.0001), ER care 
prior 6 mos. (OR=1.238, p<.0001), 
hospitalization prior 6 mos. 
(OR=1.143, p=.003); high number of 
nursing visits needed 
(OR=1.533,p=.05), home health aide 
visits needed(OR=1.143, p=.002), 
social work visits needed (OR 1.193-
1.276, p=.018 -.002), rehab guarded 
(OR=1.239, p<.0001); diagnoses: 4+ 
illnesses (OR=1.079, p=.04), CHF 
(OR=1.322, p<.0001), ischemic heart 
disease (OR=1.222, p=.009), HIV 
(OR=1.414, p=.005), cancer 
(OR=2.0, p<.0001), DM with wound 
(OR=1.296, p<.0001), renal failure 
(OR=1.913, p<.0001), higher 
comorbidity and severity (OR=1.012, 
p=.003), pressure ulcer (OR=1.413, 
p=.005), stasis ulcer (OR=1.883, 
p<.0001), urinary incontinence 
(OR=1.175, p=.037), urinary catheter 
(OR=1.246, p=.029), bowel 
incontinence (OR=1.228, p=.003), 
respiratory symptoms (OR=1.191, 
pp=.02), moderate to severe dyspnea 
(OR=1.156-1.310, p<.003), 
depression (OR=1.164, p=.001); 
unable to bath (OR=1.112, p=.018), 
ambulate (OR=1.145, p=.005), eat 
(OR=1.188, p=.027), high need for 
IADL assistance (OR=1.166-1.253, 
p<.0001), fall risk (OR=1.153, p=0); 
5+ medications (OR=1.174,p=0), 
difficulty managing medications 











First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
associated with lower hospitalization 
risk: private (OR=0.795, p<.0001) or 
other payer (OR=0.51, p=.023) vs 
Medicaid; female (OR=.874, p=0), not 
discharged from hospital (OR=.767, 
p<.0001), normal pulse (OR=.716, 
p<.0001), normal temperature 
(OR=.745, p=.001). 
Enguidanos 










episodes of Medicare 
HHC derived from 5,654 
patients age 65+ admitted 
to HHC between Mar 2007 
and Feb 2008 
SETTING: 3 managed 
HHA in southern CA 
DATA: OASIS 
Age, gender, race, treatment 
change, therapies at home, 
overall prognosis, life 
expectancy, risk factors, 
living arrangement, 
functional status (# of ADL/ 
IADLs requiring assistance), 
vision, hearing, pain, skin 
lesion, pressure/stasis ulcer, 
surgical wound, shortness of 
breath, UTI, cognitive 
functioning, confusion, 
anxiety, depression, 
grooming, dress, bath, toilet, 
transfer, ambulate, eat, use 
telephone, manage 
medications; medical 
centers, nurse visits per 
month, social worker visit 
Hospitalizati




Based on multivariate Cox regression 
analysis, risk factors for 
hospitalization: male (HR 1.08, 
CI1.04-1.14, p<.001), African 
American (HR1.2, CI1.03-1.40, 
p=.02), other minorities (HR1.2, 
CI1.01-1.37, p=.04); living in a board 
and care or assisted living facility 
(HR1.1, CI1.02-1.20, p=.01); 
therapies at home (IV, parenteral and 
enteral nutrition) (HR1.4, CI1.29-1.46, 
p<.001); change in treatment or 
medication during HHC(HR1.4, 
CI1.29-1.59, p<.001); assistance with 
1 to 3 ADLs vs. 6+ ADLs (HR1.5, 
CI1.26-1.72, p<.001); inability to 
manage medications (HR1.3, CI1.23-
1.47, p<.001); life expectancy < 6 
months (HR1.2, CI1.02-1.36, p=.02); 
good overall prognosis (HR1.3, 
CI1.25-1.43, p<.001); pressure or 
stasis ulcer (HR1.2, CI1.00-1.32, 
p=.05); no surgical wound (HR1.4, 
CI1.26-1.56, p<.001), UTI (HR1.3, 
CI1.15-1.48, p<.001); 10+ nurse visits 
per month vs. no nurse visits (HR2.0, 
CI1.54-2.65, p<.001).  Social worker 
visits (1+) were associated with 
decreased hospitalization risk 

























Stratified random sample 
of Medicare HHC patients 
with a complete episode of 
HHC care in 2002 
SETTING: Nationwide 
Medicare certified HHAs  
 
DATA: Hospitalization was 
measured using Medicare 
claims data; risk factors 
were measured using 
OASIS 
Predisposing variables: 
gender, age, and ethnicity or 
racial group; 
Enabling variables: whether 
patients had Medicaid and 
Medicare coverage (dual 
eligible), whether patients 
lived alone or lived with 
others; Need variables: 
recent history of an inpatient 
stay; HHC diagnoses of skin 
ulcer or wound, type 2 
diabetes, heart failure, 
COPD, stroke or 
osteoarthritis; severity of 
primary diagnosis, total 
number of medical 
conditions, pain frequency, 





variables: free-standing or 
hospital-affiliated HHC 
agencies; metropolitan or 
nonmetropolitan area 
location of agency; and 




HHC and up 




Based on multivariate logistic 
regression, risk factors for 
hospitalization associated with AOR 
of 1.10 or greater: skin wound as 
primary HHC diagnosis (AOR1.52, 
CI1.45-1.59), clinician-judged 
guarded rehabilitation prognosis 
(AOR1.45, CI1.42-1.48), CHF as 
primary diagnosis (AOR1.42, CI1.37-
1.48), depressed mood (AOR1.19, 
CI1.17-1.22), dyspnea severity 
(AOR1.18, CI1.17-1.19), Black vs. 
White (AOR1.16, CI1.13-1.20), 
severity of primary diagnosis 
symptoms (AOR1.12, CI1.11-1.14), 
functional disability level (AOR1.12, 
CI1.12-1.13), male (AOR1.12, 
CI1.10-1.14), no. of medical 
conditions (AOR1.11, CI1.11-1.12). 
Factors associated with AOR of 0.90 
or lower risk of hospitalization: 
osteoarthritis as primary diagnosis 
(AOR.42, CI.40-.45), Asian vs. White 
(AOR.72, CI.65-.79), HHA in West vs. 
South (AOR.82, CI.80-.85), inpatient 
rehab stay within 14 days of 
admission vs. inpatient hospital stay 
within 14 days of HHC admission 
(AOR.82, CI.80-.85), no inpatient stay 
within 14 days of HHC admission 
(AOR.86. CI.84-.88), HHA in metro 













Table B2. Studies Included in Review: Rehospitalization Outcome and Patients with Any Diagnosis 
First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
Kelly, 1997 Investigate factors 
relating to multiple 
hospital admissions 





SAMPLE:  n=206 patients 
age 60+ discharged from 
hospital to HHC circa 1996 
SETTING: VNA of 
Cleveland, OH 
DATA:  Health and 
sociodemographic data 
from VNA; census tract 
data; follow up data on RH 
data from VNA records, 




including social support, 














Based on multivariate/ hierarchical 
discriminant analysis, risk factors for 
rehospitalization: number of 
medications (p<0.001), female 
(p<0.05), urban vs suburban 
(p<0.05), and % of men jobless in the 
area (p<0.05). 
Cho, 2007 Examine how 
nonprofessional 
caregiver factors 






Medicare patients age 65+ 
admitted from hospital to 
HHA Jan to Jun 2002 
 





Primary variables of 
interest: 
presence and type of 
informal caregivers; 
Covariates: age, gender, 
race, dual eligible for 
Medicaid, # of 
comorbidities, severity of 




(ADL/IADL) score, HHC 
LOS, informal caregiver 
living arrangement, 
frequency of informal care, 
type of informal care 
Rehospitaliz
ation  within 
60 days of 
admission to 
HHA 
Based on chi-square, independent t 
tests and multivariate logistic 
regression analysis, none of the 
caregiver variables were significant 
risk factors for rehospitalization.  
Study did not provide information on 
the relationship between covariates 
and rehospitalization. 
 
Fischer, 2008 Examine the 
predicative capability 
of the OASIS for 
acute care RH 
of HHC patients  
Retrospective 
cohort 
SAMPLE: n=1,802 patients 
admitted to HHA Jul 2006 
to Jun 2007 
SETTING: large Southern 
California health system 
HHA 
DATA: OASIS 
Gender, ethnicity, overall 
prognosis, rehabilitative 
prognosis, life expectancy, 
high risk factors, living 
arrangement, primary 
caregiver, clinical status of 
vision, hearing, speech and 
oral expression, pain, skin 
Rehospitaliz






Based on multivariate logistic 
regression analysis, significant 
predictors of rehospitalization: 
diagnosis of diabetes (OR=1.67, CI 
1.14-2.46), good rehabilitation 
prognosis (OR=.61,  CI.41-.92), 
dyspnea walking 20+ feet or climbing 











First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
lesion/ open wound, 





mental status, psychiatric 
status, functional status 
(ADL, IADL) 
dyspnea moderate exertion 
(OR=1.86, CI 1.28-2.70), incontinent 
(OR=0.55, CI .35-.87), urinary 
incontinence with urinary catheter 
(OR=2.0, CI 1.16-3.45), higher bowel 
incontinence level (OR=3.4-6.5, CI 
1.61-40.32), need help dressing 
upper body (1.57, CI 1.07-2.29), 
unable to take own oral medications 
(OR=1.56, CI 1.03-2.36). 
Tao, 2010 Identify relationship 
between RH of 





of informal primary 
caregiving and type 
of assistance 





All Medicare patients age 
65+, referred from 
hospitals, rehabilitation 
units, or nursing homes and 
admitted to HHC from Apr 
2003 go Mar 2004 
SETTING: 1 HHA in 
southeastern MA 
DATA: OASIS 
Number of days of HHC, 
clinical history score, age, 
gender, risk characteristics, 
living arrangements, 
primary caregiver, 
frequency of caregiving, 
type of primary care, 
cognitive functioning 




60 days of 
admission to 
HHA 
Based on multivariate Cox regression 
analysis, risk factors for 
rehospitalization: male (HR=1.4, CI 
1.20-1.98, p=.01), lower cognitive 
functioning (HR=1.44, CI 1.12-1.85, 
p=.01), other assistance given (not 
ADL or IADL) (HR=2.00, CI 1.08-
3.71, p=.05), lower functional ability 
(HR=1.03, CI 1.01-1.05, p=.01). 
 




factors influence RH 




SAMPLE: n=911 Medicare 
HHC patients age 65+ 
admitted to HHA in 2004 
SETTING: 15 HHAs, 14 in 
Midwest, 1 East Coast 
DATA: OASIS, HHA 
medication plan verified by 
HHA nurse 
Primary variables of 
interest: 




Complexity Index (MRCI) 
Covariates: mean age, 
gender, race, dual eligibility 
for Medicaid, # of 
comorbidities, severity of 
illness, cognitive function, 
depressive symptoms, 
primary diagnosis, ADL 
dependence, HHC LOS, 
living arrangements, 
Rehospitaliz
ation  during 
first 60 day 
episode of 
care 
Based on chi-square and 
independent t tests, risk factors for 
rehospitalization:  higher number of 
medications(p<.001), higher PIMs 
score (p<.001), higher MRCI 
(p<.001), older age (p<.001), higher 
Charlson Comorbidity Index (p<.001), 
life expectancy< 6 months (p<.001), 
HF primary diagnosis (p<.001), 
diabetes primary diagnosis (p<.01), 
pressure ulcer (p<.05), surgical 
wound (p<.01), UTI treatment past 2 
weeks (p<.01), 
depression (p<.001) , memory deficit 
(p<.01), impaired decision making 











First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
frequency of informal 
caregiving, type of informal 
care 







health with 30-day 
RH of the elderly 
discharged from 
hospital to HHC 
Retrospective 
cohort 
SAMPLE: n=4,717 patients 
with n=5,977 observations; 
age 65+ referred from 
hospital to HHA from Jan 
2010 to Dec 2012 
SETTING: 1 HHA in AL 
DATA: OASIS  
Primary interest: 
socioeconomic factors 
while controlling for 
prognosis, overall status, 
risk of hospitalization, 
primary diagnosis, # of 
diagnoses, # of 
medications, high risk 
factors (smoking, obesity, 
alcohol, drug dependency). 
Rehospitaliz
ation  within 





Based on multivariate logistic 
regression analysis, risk factors for 
rehospitalization: no multiple 
medications (OR=1.31, CI 1.08-1.60, 
p=.01), no falls (OR=1.58, CI 1.17-
2.13, p=0.00), neoplasms (OR=2.00, 
CI 1.29-3.1, p=0.00), one unit 
increase in number of medications 
(OR=1.04, p<.0001), one unit 
increase in number of comorbidities 
(OR=1.10, p<.0001).  Risk factors 
associated with lower RH: White vs. 
Other race (OR=.27, CI .09-.79, 
p=.02), good overall prognosis vs. 
poor (OR= .49, CI .28-.85, p=.01), no 





Identify risk factors 





Medicare patients age 65+ 
admitted to HHC in 2007 
SETTING: 1 large East 
Coast HHA 
DATA: OASIS 
Composite variables based 
on OASIS variables: clinical 
status (diagnosis, vision, 
pain, wound/ lesion, 
dyspnea, urinary and bowel 
incontinence); functional 
ability (dress lower body, 
dress upper body, bathing, 
toileting, transferring, 
ambulation) Other OASIS 
variables: cognitive 
functioning, age, gender, 
behavior risk 
characteristics, living alone, 
type of informal caregiver, 
frequency of informal care, 
type of informal care 
Rehospitaliz
ation  within 





Based on multivariate logistic 
regression analysis, risk factors for 
rehospitalization: lower functional 
ability (OR=2.0, p<.05); male 
(OR=1.6, p<.01); median cognitive 
impairment vs. mild or no (OR=1.6, 
p<.01).  Receiving assistance other 
than ADL and/ or IADL reduced the 
















Assess impact of 
frontloading skilled 
nursing visits on 
incidence of 30 day 
hospital readmissions 
of HHC patients 
Retrospective 
cohort 
SAMPLE: n= 4,500 
Medicare HHC 
beneficiaries admitted to 
HHC  within 30 days of 
hospital discharge and 
between 2/2009 and 
11/2009; excluding those 
who were readmitted within 
14 days of HHC admission 
SETTING: Nationwide 
Medicare-certified HHAs 




Presence of front-loaded 
skilled nursing visits (5+ 
skilled nursing visits in first 
14 days of HHC episode); 
female, White, Hispanic, 
severity of illness, living 
alone, guarded rehab 
prognosis, pressure ulcer, 
stasis ulcer, dyspnea, 
urinary incontinence, 
lacking an informal 
caregiver, needing 
assistance with bathing, 
ambulation, eating or taking 
medications; diagnosis of 
DM, depression, ischemic 
heart disease, HIV/AIDS, 





disorders, osteoporosis, MI; 
presence of 4 or more 
diagnosis, seen by a for-
profit HHA 
Rehospitaliz
ation  within 





Based on multivariate logistic 
regression, risk factors associated 
with higher rehospitalization: 
depression (OR=1.94; p<.001), 
guarded rehab prognosis (OR=1.51, 
p=.009); number of high-risk 
diagnoses (OR=1.17, p=.008); 
difficulty bathing (OR=0.85, p=.008).  
Frontloading nursing visits was not a 
significant predictor of 30 day RH. 
Schoonover 




likelihood of adverse 
drug events (ADEs), 
unplanned 30-day 
RH, or 30-day ER 
use in patients 
transitioning from 
hospital to HHC. 
Prospective 
cohort 
SAMPLE: n=213 patients 
50+ with PVD, CAD, CHF, 
diabetes, HTN, 
hyperlipidemia, major 
orthopedic condition, and/or 
COPD discharged from 
hospital to HHA 
SETTING: VNA in 
Washington State 
DATA: Medication lists from 
hospital discharge and 
patient home visits 
Primary variable of interest 
is medication regimen 
complexity, measured by 
the Medication Regimen 
Complexity Index (MRCI): 










Based on bivariate logistic regression 
analysis, risk factors for 
rehospitalization: high MRCI score 
(22+) based on discharge medication 
list increased the odds of 












First Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 





in an episode of 
home health care 
Retrospective 
cohort 
SAMPLE: N= 6.249  
All Medicare FFS patients 
admitted and discharged or 
transferred between 2005 
and 2008 
SETTING: 1 large HHA on 
Central 
Coast of California 
DATA: OASIS 




depression, vision, speech, 
hearing, pain, dyspnea, 
pressure ulcer, UTI, 
catheter, bowel 








status (ADL, IADL), life 
expectancy, need for PT, 
occupational, or speech 
therapy, respiratory 
therapy, nurse visit 
frequency, non-nurse visit 
frequency 
Rehospitaliz
ation  within 
60 days of 
admission to 
HHA 
Based on multivariate logistic 
regression analysis, risk factors for 
rehospitalization:  depression 
(OR1.28, p=0.015), dyspnea 
(OR1.32, p=0.0034), dependence on 
oxygen (OR1.43, p=0.0018), 
cardiovascular conditions (OR1.19, 
p=0.05), cancer (OR1.76, 
p=<0.0001), skin lesions (OR1.54, 
p=<0.0016), need assistance with 2+ 
ADLs (OR1.39, p=0.019), dependent 
on medication management (OR1.38, 
p=0.0018).  Factors associated with 
reduced risk of RH: cerebrovascular 

















Table B3. Studies Included in Review: Hospitalization Outcome and Patients with Diagnosis of Congestive Heart 
Failure 
Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
Terry, 2004 Examine factors most 
predictive of hospital 




SAMPLE: n=741 patient 
with CHF admitted to HHC 
2003 
SETTING: Large urban 
home care organization 
DATA: OASIS and resource 
utilization data collected by 
healthcare system 
Age, gender, race, 
payment source, caregiver 
support, ADL, IADL, 
cognitive status, dyspnea, 
disease severity, diabetes, 
myocardial infarction or 
hypertension measured 
based on their presence 




n during the 
episode of 
HHC (episode 
is up to 60 
days) 
Based on multivariate logistic 
regression analysis, risk factors for 
hospitalization: high level of dyspnea 
(OR=1.325, p=0.005), fewer PT visits 
(OR=.928, p=0.007), higher intensity 
of visits per day (7.270, p<0.001). 
Riggs, 2009 Investigate 
relationship between 
characteristics of 
HHC patients with 
HF, frontloading 
nursing visits and 
outcomes of 
hospitalization during 









Medicare patients with HF 
admitted to HHA in 2005 
with both an admission and 
discharge to community 
assessment (excludes 
discharge to hospital) 
SETTING: All Medicare 
certified HHA in U.S. 
DATA: OASIS, Medicare 
claims data, and Medicare 
Provider Analysis and 
Review data were merged 
Frontloading nursing visits  
was the health service 
variable of primary 
interest; patient 
characteristics were age, 












Based on multivariate logistic 
regression analysis, risk factors for 
hospitalization: Medicaid eligible (OR 
1.12, p<.01), more severe HF (OR 
1.12, p<.001), and more ADL 
impairment (OR 1.06, p<.001).  
Patients with a prior hospitalization 
(OR .75, p<.001), who received 
frontloading of nursing visits (OR .12, 
p<.001) and were white (OR .92, p< 













Table B4. Studies Included in Review: Rehospitalization Outcome and Patients with Diagnosis of Congestive 
Heart Failure 
Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
Hoskins et al., 
1999 
Identify risk factors 
for rehospitalization 




SAMPLE: n=117 Medicare 
patients age 65+ with HF 
admitted to HHA from 
hospital, and discharged 
from HHA in 1996 
SETTING:  1 large non-
profit HHA 
DATA: Chart review of HHA 
records 
Age, gender, race, marital 
status, living situation, 
primary caregiver, number 
of comorbid conditions, 




medications, skilled nurse 
visits; use of home health 
aide, physical therapy or 
social work                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
Rehospitalizat






Based on multivariate logistic 
regression, risk factors for 
rehospitalization: use of home health 
aide (OR 7.0, p=0.02), higher number 
of prior hospitalizations (OR 1.5, 
p=0.04), fewer number of home 
healthcare days (OR 5.0, p=0.02). 
Madigan et 
al., 2001 
Identify risk factors 
for rehospitalization  
of Medicare HHC 




SAMPLE:  n=117 new 
patients admitted to HHA 
with HF in 2000 from 
inpatient setting 
 




questionnaire; OASIS  
Index hospital LOS, days 
between hospital 
discharge and HHC 
admission, HF primary 
diagnosis, HF newly 
diagnosed, patient self-
care, type of informal 
caregiver, frequency of 
informal care, type of 
informal care, Hospital 
Readmission Inventory 
severity of illness scale, 
severity of symptoms, 
ADL score, IADL score, 
payer for services 
Rehospitalizat




Based on multivariate logistic 
regression analysis, none of the 
independent variables were 




agency level and 
geographic risk 
factors for  
rehospitalization  of 
Medicare HHC 




National population of 
Medicare patients admitted 
to HHC in 2005 with a 
hospital discharge within 14 
days of entering HHC care 
SETTING: Medicare 
certified HHAs  
Predisposing: age, 
gender, race;  
Enabling: primary 
caregiver, lives alone, 
Medicaid dual eligible;  
Need: dyspnea, cognitive 
functioning, anxiety, 
depression, high risk and 
problematic behavior, life 
RH within 30 




Based on multivariate logistic 
regression analysis, risk factors for 
RH: total # of hospitalizations 6 mos 
prior to index 
hospitalization(OR=1.25, CI1.23-
1.26); guarded rehabilitation 
prognosis (OR=1.13,CI; 1.08-1.21); 
Age <=85 (OR=1.13, CI 1.09-1.17;  











Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
DATA: OASIS, CMS 
Beneficiary file, Standard 
Analytic File for Home 
Health Care, Medicare 
Provider and Review file 
(MedPAR) 
expectancy, severity of 
illness, overall prognosis, 
rehabilitation prognosis, # 





bathing, dressing, feeding, 
grooming, toileting, 
transferring 
HHC resource use: # prior 
hospitalizations, visit 
intensity, any use of PT, 
occupational therapy, 
social work, speech 
pathology, or home health 
aide 
Health system: hospital-
based agency, agency 
profit status 
Environmental: rural-
urban continuum, # of 
HHA per 100K, # of skilled 
nursing facilities per 100K, 
# of hospitals per 100K 
CI1.08-1.21); urinary continence 
(OR=1.09, CI 1.04-1.13); better 
cognitive functioning (OR=1.46, 
CI1.10-1.93); any physical therapy 
visits (OR=1.09, CI 1.05-1.13); male 
(OR=1.08, CI1.04-1.12); any home 
health aide visits (OR=1.07, CI1.02-
1.12); served by non-hospital-based 
agency (OR=1.05, CI1.02-1.12).  
Lower risk of RH was associated 
with: lower levels of dyspnea 
(OR=.55, CI.51-.61); toileting 
independence (OR=.77, CI.68-.86); 
grooming independence (OR=.84, CI 
.75-.93); Medicare only vs dual 
eligible (OR= .92, CI.88-.96); bathing 
independence (OR=.79, CI.69-.89); 
fewer symptoms of HF (OR=.83. 
CI.70-.97); medication independence 
(OR=.89, CI.84-.94); no comorbid 
diabetes (OR=.94, CI.91-.98). 
Radhakrishna
n et al., 2013 
Explore the 
association of patient 
characteristics with  
rehospitalizations of 
patients with HF 






SAMPLE: n=403 Medicare 
patients with HF discharged 
from hospital to HHA and 
using telehealth from 2008 
to 2010.   
Patients with Alzheimer’s 
disease, wounds requiring 
wound care, trauma, 
fractures and general 
surgery were excluded 
SETTING: 1 HHA in New 
England 
Age, race, gender, 
location (rural/urban); 
psychosocial status 
characteristics of cognitive 
functioning, anxiety, 
depression and living 
situation (presence or 
absence of caregivers); 
disease characteristics of 
ambulation, dyspnea, and 
number and types of co-
morbidities, English 
RH within 60 
days of the 
start of HHA 
tele-
monitoring 
Based on multivariate Cox regression 
analysis, low number of medications 
(<10) (HR=.46, CI.24-.86, adjusted 
p=.016) and prescription of ACE/ARB 
medications (HR=.57, CI.39-.84, 
adjusted p=.004) were associated 











Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
DATA: OASIS language ability, status 
(new/chronic) and type 
(primary/secondary) of HF 
diagnosis, co-morbidities 
and medications.  
Kang et al., 
2016 
Identify risk factors 







homecare patients with HF 
who were discharged from 
hospital and admitted to 
HHC within 14 days in 2010 
SETTING: 1 large HHA 
DATA: OASIS 
85 OASIS C items (details 
not provided in study) 
RH during the 
60 day HHC 
episode 
Bivariate analysis using chi square/ 
Fischer Exact, t-test, Wilcoxon rank 
sum test identified variables 
associated with rehospitalization: 
patient’s overall health status 
moderate (p<.05), living with another 
person (p<.001), presence of severe 
pain experiences (p<.01), presence 
of skin issues (p<.05), able to dress 












Table B5. Studies Included in Review: Preventable Rehospitalization Outcome and Patient Diagnosis of Diabetes 
/ Congestive Heart Failure               
Author Purpose Design Sample/Setting/Data Independent Variables Outcome 
Variable 
Key Findings 
Chen et al., 
2015 
Identify risk factors 
for preventable 30- 
day rehospitalization  
of Medicare HHC  




National population sample 
of Medicare patients age 
65+ with diabetes admitted 
to HHC in 2009 
SETTING: Nationwide 
Medicare certified HHAs 
DATA: OASIS 
Predisposing: age, 
gender, race;   
Enabling: Medicaid dual 
eligibility, live alone; Need: 
HF, valvular disease, 
HTN, pulmonary 
circulation disease, PVD, 
coagulopathy, COPD, 




metastatic cancer, solid 
tumor no metastasis, 
rheumatoid arthritis, 
obesity, weight loss, fluid 
and electrolyte disorders, 
psychoses, depression 
and/or anxiety, pressure 
ulcer; functional / 
instrumental status: 
assistance in medication 
management, ADLs; 
Healthcare resource use: 
number of HHC visits per 
week; Health system: 
hospital penalized for 30-
day excess RHs, HHA 
hospital-based; 
Environmental: # PCPs 
per M, # hospital beds per 
M, county of residence, 









Based on multivariate Cox regression 
analysis, risk factors for preventable  
rehospitalization: age 75-84 (vs 65-
74) (HR 1.10, CI 1.04-1.16), Black (vs 
White) (HR 1.11, CI 1.04-1.08), HF 
(HR 1.09, CI 1.01-1.18), PVD (HR 
1.12, CI 1.03-1.22), COPD (HR 1.60, 
CI1.51-1.70), renal failure (HR 1.44, 
I1.36-1.53), deficiency anemia 
(HR1.11, CI1.04-1.09), fluid and 
electrolyte disease (HR 1.10, CI1.04-
1.17), depression or anxiety (HR 
1.09, CI1.04-1.14), pressure ulcer 
(HR 1.25, CI1.16-1.35), assistance 
with medication management 
(HR1.16, CI1.09-1.23), intensity of 
HHC visits (HR1.84, CI1.77-1.91), 
index hospital penalized for excess 
30-day RHs ((HR1.21, CI1.14, 1.28). 
Factors associated with reduced RH 
risk: valvular disease (HR.74, CI.59-
.92), HTN (HR .82, CI .78-.86), 
obesity (HR .75, CI .66-.084), 
psychoses (HR .74, I .59-.93). 
Chen et al., 
2016 
Examine how rurality 





National population sample 
of Medicare patients age 





Based on multivariate logistic 
regression analysis, risk factors for 















preventable 30-day  
rehospitalization of 
Medicare HHC 
patients with HF 
65+ with HF admitted to 
HHC in 2009 
SETTING: Nationwide 





Degree of rurality based 
on population and 
proximity to macro and 
micropolitan areas of the 
counties where patients 
resided: (1) remote rural 
areas, (2) adjacent rural 
areas, (3) micropolitan 
areas. Reference group is 
urban counties. 
Patient Level Covariates: 
age, race, gender, 
Medicaid dual-eligible, live 
alone, severity of illness 
during index admission, 
depression, anxiety, 
cognitive function, 
dyspnea, ADL functioning, 
pressure ulcer, medication 
management assistance, 
# home health visits per 
week; Community level: # 
of PCPs per M, # of acute 
care hospital beds per M, 
county per capita income 





extreme/major illness severity at 
index admission (OR1.19, CI 1.10-
1.28), African American (OR 1.26, CI 
1.13-1.41), depression (OR 1.12, CI 
1.03-1.23), anxiety daily or all the 
time (OR 1.15, CI 1.04-1.27), 
dyspnea with walking <20 feet (OR 
1.4, CI 1.17-1.68), dyspnea with 
minor effort (OR 1.83, CI1.51-2.2), 
dyspnea at rest (OR 2.3, CI1.86-
2.85), pressure ulcer (OR 1.38. CI 
1.21-1.57). 
Factors associated with reduced RH 
risk: remote rural area (vs urban 
areas) (OR .73, CI.57-.94), female 
(OR .09, CI1.3),  
medication management assistance 
(OR.76, CI .66-.88), assistance with 
in 1 to 3 ADLs (OR=.70, CI .61-.88), 
home health visits per week (OR.49, 
CI .47-.52). 
 
ADE= adverse drug event; ADL=activities of daily living; AF=atrial fibrillation; BMI=body mass index; CAD=coronary artery disease; CHF= congestive heart failure; CKD=chronic 
kidney disease; CMS=Center for Medicare and Medicaid Services; CNS=central nervous system; COPD=chronic obstructive pulmonary disease;  DM=diabetes mellitus; EF=ejectile 
fraction; ER=emergency room; HCBS=home and community based services; HF= heart failure;  HHA=home health agency;  HHC=home health care; HHSAF=Home Health 
Standard Analytic File; HTN=hypertension;  IADL= instrumental activities of daily living;  LOS=length of stay;  MedPAR=Medicare Provider and Analysis Review File; 
MRCI=medication regimen complexity index; OASIS= Outcome and Assessment Information Set; PCP=primary care provider; PIMS=potentially inappropriate medications; 











Appendix C. Risk Factors Identified in the Review 
 
Table C1. Risk Factors for Hospitalization: Home Health Care Patients with Any Diagnosis 





Flaherty1 et al., 
2000 
Fortinsky et al.  
2006 






Predisposing       
   Male vs Female 2    HR 1.08 AOR 1.12 
   Female vs Male [1]   [AOR 0.87]   
   Black vs White 2    HR 1.2 AOR1.16 
   Asian vs White [1]     [AOR 0.72] 
   Other minorities vs. White 1    HR 1.2  
       
Enabling       
   Living arrangement: assisted living 1    HR 1.1  
   Available caregiver (vs no) 1   AOR 1.11   
   Private HMO/ Other Payer vs Medicaid [1]   [AOR 0.51-0.8]   
       
Needs       
   Diagnosis:       
   Cancer 2 p=.051  AOR 2.0   
   CHF 2   AOR 1.32  AOR 1.42 
   DM 2  AOR 2.97 AOR 1.30   
   HIV 1   AOR 1.41   
   Hypertensive/ circulatory disorder [1] [p=.021]     
   Ischemic heart disease 1   AOR 1.22   
   Osteoarthritis [2] [p=.0011]    AOR 0.42 
   Renal failure 1   AOR 1.74-1.91   
   UTI 1    HR 1.3  
   Skin/ wound/ PU/ Stasis Ulcer 4  AOR 3.38 AOR 1.41-1.89 HR 1.2 AOR 1.52 
   Surgical wound [1]   [AOR 0.78]   
   No surgical wound 1    HR 1.4  
   Injury or poisoning [1]   AOR 0.78   
   Clinical symptoms:       
   Depression symptoms 2   AOR 1.16  AOR 1.19 
   Dyspnea symptoms (more severe) 3  AOR 1.51 AOR 1.16-1.31  AOR 1.18 
   Respiratory symptoms 1   AOR 1.19   
















Flaherty1 et al., 
2000 
Fortinsky et al.  
2006 






   Urinary incontinence 1   AOR 1.18   
   Urinary catheter 1   AOR1.25   
   Functional status:       
   Functional disability level (higher) 2  AOR1.18   AOR 1.12 
   Need help with 1 to 3 ADLs (vs 6+) 1    HR 1.5  
   Need help to bath 1   AOR 1.11   
   Need help to ambulate 1   AOR 1.15   
   Need help to eat 1   AOR 1.19   
   Need help with IADLs 1   AOR 1.17-1.25   
   Need help with medication management 2   AOR 1.24 HR 1.3  
   Other health measures:       
   Overall prognosis (good) 1    HR 1.3  
   Rehab prognosis(guarded) 3  AOR 1.98 AOR1.24  AOR 1.45 
   Life expectancy < 6 mos. 1    HR 1.2  
   Severity of primary diagnosis (higher) 1     AOR 1.12 
   No. of comorbidities (higher) 1   AOR1.08  AOR 1.11 
   Risk for falls 1   AOR 1.15   
   Normal pulse/ temperature [1]   [AOR 0.72-0.78]   
       
Health Behaviors       
   Health Services Use**:       
   No. of medications (higher) 2 p=.0041  AOR 1.17   
   Receiving IV/parenteral/enteral therapy 1    HR 1.4  
   Use inappropriate medications (lower) 1 p=.041     
   Use clonidine, minerals, metoclopramide 1 p=.003-.0061     
   Change in treatment/medication in HHC 1    HR 1.4  
   HHC case opened prior 6 months 1   AOR 1.19   
   ER use prior 6 months  1   AOR 1.24   
   Hospital use prior 6 months 1   AOR1.14   
   Rehab use prior 6 months [1]   [AOR 0.79]   
   Rehab stay vs. hospital stay 14 days prior [1]     [AOR .82] 
   No hospital stay vs. hospital stay 14 days 
prior 
[2]   [AOR 0.77]  [AOR .88] 
   No. of nursing visits (higher) 1    HR 2.0  
   No. of HH aide visits (higher) 1   AOR 1.14-1.17   
















Flaherty1 et al., 
2000 
Fortinsky et al.  
2006 






       
Environment       
    HHA in West vs. South [1]     [AOR 0.82] 
    HHA in metro vs. non-metro area [1]     [AOR 0.89] 













Table C2. Risk Factors for Rehospitalization: Home Health Care Patients with Any Diagnosis 

























Predisposing            
   Age (84.5 vs 76) 1     p<.0011      
   Male vs Female 2    HR 1.4   AOR 1.6    
   Female vs. Male 1 p<.051          
   White vs. Other [1]      [AOR0.27]     
               
Enabling             
   Receive assist other than 
ADL/IADL 
1, [1]    HR 2.0   [AOR0.36]    
            
Needs            
   Diagnosis:            
   Cancer/ neoplasms 2      AOR 2.0    AOR1.76 
   Cardiovascular conditions 1          AOR1.19 
   Cerebrovascular conditions [1]          [AOR0.57] 
   CHF 1     p<.0011      
   DM 2   AOR 1.67  p<.011      
   Skin/ wound/ PU/ Stasis 
Ulcer 
2     p<.051     AOR1.54 
   UTI 1     p<.011      
   Clinical symptoms:            
   Cognitive impairment 
(higher) or     
   cognitive functioning (lower) 
2    HR 1.44   AOR 1.6    
   Memory deficit 1     p<.051      
   Impaired decision making 1     p<.011      
   Depression symptoms 3     p<.0011   AOR 1.94  AOR1.28 
   No mental disorder  [1]      [AOR0.73]     
   Dyspnea severity (higher) 2   AOR 1.48-
1.86 
      AOR1.32 
   Bowel incontinence 1   AOR=3.4-
6.5 
       
   Urinary incontinence [1]   [AOR 0.55]        
   Urinary incontinence and 
catheter 




































   Functional status:            
   Functional disability (higher) or 
   Functional ability (lower) 
2    HR1.03   AOR 2.0    
   Need help with 2+ ADLs (vs. 
<2) 
1          AOR 1.39 
   Need help to bath [1]        [AOR0.85]   
   Need help dress upper body 1   AOR1.15-
1.57 
       
   Need help with medication 2   AOR 1.56       AOR 1.38 
   Other health measures:            
   Overall prognosis (good) [1]      [AOR0.49]     
   Rehab prognosis(guarded) 1        AOR 1.51   
   Rehab prognosis (good) [1]   [AOR 0.61]        
   Life expectancy < 6 months 1     p<.0011      
   No. of comorbidities/CCI 
(higher)  
2     p<.0011 AOR 1.1     
   No. of high risk 
comorbidities 
1        AOR 1.17   
   No fall history 1      AOR 1.58     
            
Health Behaviors            
   Health Services Use**:            
   No. of medications (higher) 3 p<.0011    p<.0011 AOR 1.04     
   Multiple medications (not 
taking) 
1      AOR1.31     
   Potentially Inappropriate 
Meds(high) 
1     p<.0011      
   Medication regimen 
complex (higher) 
2     p<.0011    p=.0262  
   UTI treatment past 2 weeks      p<.011      
   Dependence on oxygen 1          AOR1.43 
   ER use since HHC 
admission 
1     p<.0011      
   Hospital use prior 6 months 1           
   HHC LOS<30 days 1     p<.011      




































Environment            
   Urban vs. suburban 1 p<.051          
   % Males jobless in area 1 p<.051          













Table C3. Risk Factors for Hospitalization: Home Health Care Patients with 
Congestive Heart Failure 
 
Risk Factors Organized by Andersen Model Total Studies 
Identifying Risk 
Factor* 
Terry 2004 Riggs 2009 
Predisposing    
   White vs. Other race [1]  [AOR 0.92] 
    
Enabling    
   Medicaid eligible 1  AOR 1.12 
    
Needs    
   Clinical symptoms:    
   Severity of CHF (higher) 1  AOR 1.12 
   Dyspnea (higher) 1 AOR 1.33  
   Functional status:    
   Functional disability (higher) 1  AOR 1.06 
    
Health Behaviors    
   Health Services Use**:    
   Hospital use prior 6 months [1]  [AOR 0.75] 
   Fewer physical therapy visits [1] [AOR 0.93]  
   Higher intensity of visits per day  1 AOR 7.27  
   Frontloading nursing visits [1]  [AOR 0.12] 
    
Environment     
*Protective factors are bracketed.  **Number of prior hospital stays, visit intensity and health care provider visits were classified as  












Table C4. Risk Factors for Rehospitalization: Home Health Care Patients with Congestive Heart Failure   







Madigan et al., 
2001 
Madigan et al.,  
2012 
Radhakrishna et 
al.,  2013 
Kang et al., 2016 
Predisposing       
   Age (<= 85 vs. >85) 1   AOR 1.13   
   Male vs Female 1   AOR 1.08   
Enabling       
   Live with others 1     p<.011 
   Dual eligible Medicare Medicaid - no [1]   [AOR 0.92]   
Needs       
   Diagnosis:       
   Skin issues 1     p=.021 
   No comorbid diabetes [1]   [AOR 0.94]   
   Clinical symptoms:       
   Dyspnea (none/some vs dyspnea at 
rest) 
[1]   [AOR 0.55 - 0.78]   
   Urinary incontinence - no 1   AOR 1.09   
   Cognitive functioning(alert vs 
dependent) 
1   AOR 1.46   
   Functional status:       
   Bathing independence [1]   [AOR 0.79]   
   Toileting independence [1]   [AOR 0.77]   
   Grooming independence [1]   [AOR 0.84]   
   Medication independence [1]   [AOR 0.89]   
   Bathing dependence 1 p=.051     
   Eating dependence 1 p=.051     
   Dress lower body independence 1     p<.051 
   Other health measures:       
   Overall prognosis (poor) 1   AOR 1.15   
   Rehab prognosis(guarded) 1   AOR 1.13   
   Symptom severity(controlled vs not) [1]   [AOR 0.63-0.92]   
   Overall health status moderate 1     p<.051 
   Severe pain experience 1     p=.021 
Health Behaviors       
   Health Services Use**:       
   No. of medications (<10) [1]    [HR 0.46]  


















Madigan et al., 
2001 
Madigan et al.,  
2012 
Radhakrishna et 
al.,  2013 
Kang et al., 2016 
   Prescription of ACEI/ ARB 
medications 
[1]    [HR 0.57]  
   Visit/ week (0 to 4 vs => 4) [1]   [AOR 0.55 – 0.59]   
   No HH aide visit received 1   AOR 1.07   
   Receiving HH aide service 1 p=.021     
   No Physical therapy received 1   AOR 1.09   
   HHC LOS (fewer days) 1 p=.021     
Environment       
    Non hospital-based agency 1   AOR 1.05   
1Based on bivariate analysis.  *Protective factors are bracketed. **Number of prior hospital stays, visit intensity and health care provider visits were classified as resource use variables in 











Table C5. Risk Factors for Preventable Rehospitalization: Home Health Care Patients with  
Diabetes/ Congestive Heart Failure 
 
Organized by Andersen’s Behavioral Model of 
Health Services Use  
Chen 2015 
Patients with Diabetes 
 Chen 2016 
Patients with CHF 
Predisposing    
   Age (75-84 vs 65-74) HR 1.10   
   Female   [AOR 0.9] 
   Black vs White HR 1.11  AOR 1.26 
       
Enabling    
    
Needs    
   Diagnosis:    
   CHF HR 1.09   
   Valvular disease [HR 0.74]*   
   Hypertensive/ circulatory disorder [HR 0.82]   
   Renal failure HR 1.44   
   Skin/ wound/ PU/ Stasis Ulcer HR 1.25  AOR 1.38 
   Peripheral vascular disease HR 1.12   
   COPD HR 1.6   
   Deficiency anemia HR 1.11   
   Fluid & electrolyte disease HR 1.10   
   Clinical symptoms:    
   Depression symptoms HR 1.09  AOR 1.12 
   Anxiety HR 1.09  AOR 1.15 
   Psychoses [HR 0.74]   
   Dyspnea (higher)   AOR 1.14-2.3 
   Obesity [HR 0.75]   
   Functional status:    
   Need help with 1 to 3 ADLs (vs none)   [AOR 0.70] 
   Need help with medication HR 1.16  [AOR 0.76] 
   Other health measures:    
   Severity of primary diagnosis (higher)   AOR 1.19 
    
Health Behaviors    
   Health Services Use**:    











Organized by Andersen’s Behavioral Model of 
Health Services Use  
Chen 2015 
Patients with Diabetes 
 Chen 2016 
Patients with CHF 
    
Environment    
    Index hospital penalized for excess RH HR 1.21   
    Remote rural vs urban   [AOR 0.73] 
*Protective factors are bracketed. **Number of prior hospital stays, visit intensity and health care provider visits were classified as resource use variables in 












Appendix D. Study Variables 
Table D1. Definition of Study Variables             















 Definition of Study Variables  Data 
Type 
Range 
OUTCOME VARIABLE – AIM 1 and AIM 2 
Any Dementia or 
Alzheimer’s Diagnosis 




Patients with any dementia or Alzheimer’s related diagnosis OR who have been 
assessed with any cognitive impairment at start of care will be defined by: 
DXPENG_ANY_DEMENTIA_B = 1 OR 
DXPENG_ANY_CEREBRAL_B = 1 OR 
M1700_COGFUNC_F = 1 OR 2 OR 3 OR 4 
Binary 0=No 
1=Yes 
     Dementia DXPENG_ANY_DEMENTIA_B  RO Patient has a dementia diagnosis code in any diagnosis field  Binary 0=No 
1=Yes 
     Alzheimer’s DXPENG_ANY_CEREBRAL_B RO Patient has an Alzheimer’s and Other Cerebral Degeneration diagnosis in any 
diagnosis field  
Binary 0=No 
1=Yes 
     Cognitive     
     Functioning 
M1700_COGFUNC_F 
 
RO Cognitive Functioning: Day of assessment level of alertness, orientation, 
comprehension, concentration, immediate memory for simple commands: 0= 
Alert/oriented, able to focus and shift attention, comprehends and recalls task 
directions independently, 1=Requires prompting (cuing, repetition, reminders) only 
under stressful or unfamiliar conditions, 2=Requires assistance and some 
direction in specific situations (e.g., on all tasks involving shifting of attention) or 
consistently requires low stimulus environment due to distractibility, 3=Requires 
considerable assistance in routine situations. Is not alert and oriented or is unable 
to shift attention and recall directions more than half the time, 4=Totally 
dependent due to disturbances such as constant disorientation, coma, persistent 
vegetative state or delirium. 
Nominal 5 options 
Hospitalization within 
30 days of admission 
Hosp_Flag RO Indicator variable created from OASIS Transfer to Inpatient Facility assessment, 
coded “1=yes if the patient was transferred or discharged to a hospital within 30 
days of admission to VNSNY. 
Binary 1=Yes 
0=No 




CF Patient Age in years from VNSNY case facts. Age2 and Age3 added to more 
accurately model the effect of age, which may have a non-linear relationship with 




RO Patient is Female 






RO Patient is Asian 
Patient is Black 

















Patient is Native American 
Patient is Pacific Islander 
Patient is Unknown race/ethnicity 
Patient is White  
ENABLING FACTORS      
Medicaid Dual Eligible M0150_DUAL_B RO Patient is dually eligible for Medicare and Medicaid: M0150_1 or M0150_2=1 AND 
M0150_3 or M0150_4=1 
Binary 0=No 
1=Yes 
Any Medicaid Coverage M0150_MCAIDANY_B RO Patient has any Medicaid: M0150_3=1 or M0150_4=1 Binary 0=No 
1=Yes 
Medicaid HMO M0150_MCAIDHMO_B RO Patient has Medicaid HMO: M0150_MCAIDHMO_B=1 Binary 0=No 
1=Yes 
Private Coverage M0150_PRIVATE_B RO Patient has private insurance: M0150_8 or M0150_9=1 Binary 0=No 
1=Yes 
Lives Alone  M1100_ALONE_B RO Patient lives alone Binary 0=No 
1=Yes 
Lives with Other M1100_OTHER_B RO Patient lives with other person in home Binary 0=No 
1=Yes 
Lives in Congregate 
Situation 
M1100_CONGREGATE_B RO Patient lives in congregate situation (e.g. assisted living) Binary 0=No 
1=Yes 
Assistance Frequency M2110_ADLASSIST_F RO How often does the patient receive ADL/IADL assistance from any caregiver(s) 
other than HHA staff: 0= none, 1=less than weekly, 2=1o 2 times per week, 3=3+ 
times per week, 4= daily, Unknown 
Nominal 6 options 
Availability of 
Assistance 
M1100_ASSIST_F RO Regardless of living situation, patient receives assistance:1 = Around the clock, 
2=Regularly during daytime hours, 3=Regularly during nighttime hours, 
4=Occasionally, 5=No assistance available 
Nominal 5 options 
NEED FACTORS      
ADL Assistance Need M2100A_ADLASS2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
ADL Assistance (e.g. transfer/ambulation, bathing, dressing, toileting, 
eating/feeding): 0=no assistance needed, 1=caregiver currently providing, 
2=caregiver needs training/unclear, 3=caregiver unlikely/ no caregiver 
Nominal 4 options 
IADL Assistance Need M2100B_IADLASS2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
IADL Assistance (e.g. meals, housekeeping, laundry, telephone, shopping, 
finances): 0=no assistance needed, 1=caregiver currently providing, 2=caregiver 
needs training/unclear, 3=caregiver unlikely/ no caregiver 




M2100C_MEDADM2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
medication administration (e.g. oral, inhaled or injectable): 0=no assistance 
needed, 1=caregiver currently providing, 2=caregiver needs training/unclear, 
3=caregiver unlikely/ no caregiver 




M2100D_PRCDRTRT2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
medical procedures/ treatments (e.g. changing wound dressing): 0=no assistance 
needed, 1=caregiver currently providing, 2=caregiver needs training/unclear, 
3=caregiver unlikely/ no caregiver 














M2100E_EQPMNG2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
management of equipment (includes oxygen, IV/infusion equipment, 
enteral/parenteral nutrition, ventilator therapy equipment or supplies): 0=no 
assistance needed, 1=caregiver currently providing, 2=caregiver needs 
training/unclear, 3=caregiver unlikely/ no caregiver 
Nominal 4 options 
Supervision and Safety 
Assistance Need 
M2100F_SAFETY2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
supervision and safety (e.g. due to cognitive impairment): 0=no assistance 
needed, 1=caregiver currently providing, 2=caregiver needs training/unclear, 
3=caregiver unlikely/ no caregiver 
Nominal 4 options 
Advocacy or Facilitation 
Assistance Need 
M2100G_ADVOCACY2_F RO Determine the level of caregiver ability and willingness to provide assistance for 
advocacy or facilitation of patient’s participation in appropriate medical care 
(includes transportation to or from appointments): 0=no assistance needed, 
1=caregiver currently providing, 2=caregiver needs training/unclear, 3=caregiver 
unlikely/ no caregiver 
Nominal 4 options 
Acute MI DXPENG_ANY_ACUTE_MI_B RO Patient has acute MI in any diagnosis field Binary 0=No 
1=Yes 
AIDS DXPENG_ANY_AIDS_B RO Patient has AIDS in any diagnosis field Binary 0=No 
1=Yes 
Arthritis DXENG_ANY_ARTHRITIS_B RO Patient has arthritis in any diagnosis field Binary 0=No 
1=Yes 
Cancer  DXPENG_ANY_CANCER_B RO Patient has cancer in any diagnosis field Binary 0=No 
1=Yes 
Cardiac DXPENG_ANY_CARDIAC_B RO Patient has cardiac dysrhythmias in any diagnosis field Binary 0=No 
1=Yes 
Depression DXPENG_ANY_DEPRESSION_B RO Patient has depression in any diagnosis field Binary 0=No 
1=Yes 




RO Patient has genitourinary disease in any diagnosis field Binary 0=No 
1=Yes 




RO Patient has hypertension in any diagnosis field Binary 0=No 
1=Yes 
Pulmonary DXENG_ANY_PULMONARY_B RO Patient has pulmonary disease in any diagnosis field Binary 0=No 
1=Yes 
PVD DXPENG_ANY_PVD_B RO Patient has peripheral vascular disease in any diagnosis field Binary 0=No 
1=Yes 
Renal Disease DXPENG_ANY_RENAL_B RO Patient has renal disease in any diagnosis field Binary 0=No 
1=Yes 
Skin Ulcer DXPENG_ANY_SKINULCER_B RO Patient has stroke in any diagnosis field Binary 0=No 
1=Yes 














CMRBTSVRTY RO Severity of comorbidities summed  Continuous 0 to 24 
Comorbidity Count COMORBIDITY RO Comorbidity count Continuous 1 to 6 
Prior Behavioral Issue M1018_BEHAVIOR_B RO Disruptive or socially inappropriate behavior existed prior to an inpatient facility 




Prior Catheter Use M1018_CATHETER_B RO Indwelling/ suprapubic catheter used prior to an inpatient facility discharge or 





M1018_URINARY_B RO Urinary incontinence existed prior to an inpatient facility discharge or change in 





M1018_DECISION_B RO Impaired decision-making existed prior to an inpatient facility discharge or change 
in medical or treatment regimen which occurred within past 14 days 
Binary 0=No 
1=Yes 
Prior Intractable Pain M1018_INTRPAIN_B RO Intractable pain existed prior to an inpatient facility discharge or change in medical 
or treatment regimen which occurred within past 14 days 
Binary 0=No 
1=Yes 
Prior Memory Loss M1018_MEMORY_B RO Memory loss to the extent supervision required existed prior to an inpatient facility 






M1032_MENTAL_B RO Patient had recent decline in mental, emotional or behavioral status Binary 0=No 
1=Yes 
History of Falls M1032_FALLS_B RO Patient has history of falls (2+ or any with injury in past year) Binary 0=No 
1=Yes 
Frailty M1032_FRAILTY_B RO Patient frailty indicators (e.g. weight loss, self-reported exhaustion) Binary 0=No 
1=Yes 
Hospitalization Risk M1032_ANY_B RO Patient has at least one hospitalization risk Binary 0=No 
1=Yes 
Overall Status M1034_OVERALL_O RO Patient’s overall status: 0=stable, 1=temporarily high risk but likely to stabilize, 
2=likely remain fragile with high risk of serious complications and death, 
3=serious progressive condition could lead to death within a year; Unknown 
[HOW IS UK CODED; REF?] 
Ordinal 4 options 
Pain Frequency M1242_PAINFREQ_F RO Frequency of pain interfering with patient’s activity or movement: 0=no pain, 
1=pain that does not interfere, 2=less often than daily, 3=daily but not constantly, 
4=all the time [REF?] 
Nominal 4 options 
Pressure Ulcer M1306_PRESSNOSTG_B RO Does the patient have at least one unhealed PU at stage II or higher Binary 0=No 
1=Yes 
Stage of Pressure Ulcer M1324_PRESSSTAGE_F RO Stage of most problematic unhealed pressure ulcer: 1=stage I, 2=stage II, 
3=stage III, 4=stage IV, N/A=no unhealed pressure ulcer 
Nominal 5 options 
Stasis Ulcer M1330_STASUS_B RO Does patient have a stasis ulcer Binary 0=No 
1=Yes 
Frequency of Stasis 
Ulcer 
M1332_STASISFREQ_O RO Current number of observable stasis ulcers Ordinal 0 to 4 
Stage of Stasis Ulcer M1334_STASISSTAT_F RO Status of most problematic stasis ulcer: 0=newly epithelialized, 1=fully 
granulating, 2=early/partial granulation, 3=not healing, None, Not Observed 
Nominal 5 options 
















RO When is the patient dyspneic or noticeably short of breath? 0=not short of breath, 
1=when walking more than 20 feet, climbing stairs, 2=moderate exertion, 
3=minimal exertion, 4=at rest 
Nominal 5 options 
Urinary Incontinence M1610_URININCNT_B RO Patient is incontinent Binary 0=No 
1=Yes 
Urinary Catheter M1610_URINCTHTR_B RO Patient requires a catheter Binary 0=No 
1=Yes 
Bowel Incontinence M1620_BWLINCNTFQ_F 
 
RO Bowel incontinence frequency (all categories: 0=never/rarely, 1=less than 1/week, 
2=1 to 3/week, 3=4 to 6/week, 4=daily, 5=more than 1 daily; bowel ostomy, 
unknown 
Nominal 7 options 
Confused M1710_CONFUSED_F 
 
RO When confused (reported or observed within last 14 days): 0=never, 1=new 
situation, 2=on awakening, 3=pm awakening, 4=constantly, Nonresponsive 
Nominal 5 Options 
Anxious M1720_ANXIOUS_F 
 
RO When anxious (reported or observed within last 14 days): 0=never, 1=less than 
daily, 2=daily, not constant, 3=all the time, Nonresponsive 
Nominal 4 options 
Pleasure M1730A_PLEASURE_F 
 
RO How often over past 2 weeks, patient has been bothered by little interest or 
pleasure in doing things: 0=not at all, 1=several days,, 2=more than half of the 
days, 3=nearly every day, No Screening, Nonresponsive 
Nominal 6 options 
Depression M1730B_DEPRESSED_F 
 
RO How often over past 2 weeks, patient has been bothered by feeling down, 
depressed, or hopeless: 0=not at all, 1=several days,, 2=more than half of the 
days, 3=nearly every day, No Screening, Nonresponsive 
Nominal 6 options 
Behavioral Symptoms M1740_DELUSION_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): delusional, hallucinatory, or paranoid behavior 
Binary 0=No 
1=Yes 
 M1740_DSRPTV_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): disruptive, infantile, or socially inappropriate 
behavior (excludes verbal actions) 
Binary 0=No 
1=Yes 
 M1740_IMPRDCSN_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): impaired decision-making, failure to perform usual 




 M1740_MEMORY_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): memory deficit, failure to recognize familiar persons/ 
places, inability to recall events of past 24 hours, significant memory loss so that 
supervision is required 
Binary 0=No 
1=Yes 
 M1740_NONE_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): none of the behavioral issues demonstrated 
Binary 0=No 
1=Yes 
 M1740_PHYSCL_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed): physical aggression, aggressive or combative to self 
and others (e.g. hits self, throws objects, punches, dangerous maneuvers with 
wheelchair or other objects) 
Binary 0=No 
1=Yes 
 M1740_VERBAL_B RO Cognitive, behavioral, and psychiatric symptoms demonstrated at least once a 
week (reported or observed):verbal disruption, yelling, threatening, excessive 





M1745_BEHAVFREQ_F RO Frequency of disruptive behavior symptoms (reported or observed). Any physical, 
verbal or other disruptive/ dangerous symptoms that are injurious to self or others 











or jeopardize safety. 0=never, 1=less than once a month, 2=once a month, 
3=several times a month, 4=several times a week, 5=at least daily 
ADL: Grooming M1800_GROOMING_F RO Current ability to tend safely to personal hygiene needs (i.e., washing face and 
hands, hair care, shaving or make-up, teeth or denture care, fingernail care) 
0=able to groom oneself unaided, with or without the use of assistive devises or 
adapted methods, 1=grooming utensils must be place within reach before able to 
complete grooming activities, 2=someone must assist the patient to groom self, 
3=patient depends entirely upon someone else for grooming needs 
Nominal 4 options 
ADL: Dress Upper Body M1810_DRESSUPPER_F RO Current ability to dress upper body safely (with or without dressing aids) including 
undergarments, pullovers, front-opening shirts and blouses, managing zippers, 
buttons and snaps: 0=able to get clothes out of closets and drawers, put them on 
and remove them from the upper body without assistance, 1=able to dress upper 
body without assistance if clothing is laid out or handed to the patient, 2=someone 
must help the patient put on upper body clothing, 3=patient depends entirely upon 
another person to dress the upper body 
Nominal 4 options 
ADL: Dress Lower Body M1820_DRESSLOWER_F RO Current ability to dress upper body safely (with or without dressing aids) including 
undergarments, slacks, socks or nylons, shoes: 0=able to obtain, put on, and 
remove clothing and shoes without assistance, 1=able to dress lower body 
without assistance if clothing and shoes are laid out or handed to the patient, 
2=someone must help the patient put on undergarments, slacks, socks or nylons, 
and shoes, 3=patient depends entirely upon another person to dress the upper 
body 
Nominal 4 options 
ADL: Bathing M1830_BATHING_F RO Current ability to wash entire body safely. Excludes grooming (washing face, 
hands, shampooing hair): 0=able to bathe self in shower or tub independently, 
including getting in and out of tub/shower, 1=with the use of devices, is able to 
bathe self in shower or tub independently, including getting in and out of the 
tub/shower, 2=able to bathe in shower or tub with the intermittent assistance of 
another person: (1) for intermittent supervision or encouragement or reminders, 
OR (b) to get in and out of the shower or tub, OR (c) for washing difficult to reach 
areas. 3=able to participate in bathing self in shower or tub, but requires presence 
of another person throughout the bath for assistance or supervision, 4=unable to 
use the shower or tub, but able to bathe self independently with or without the use 
of devises at the sink, in chair or on commode, 5=unable to use the shower or tub, 
but able to participate in bathing self in bed, at the sink, in bedside chair, or on 
commode, with the assistance or supervision of another person throughout the 
bath, 6=unable to participate effectively in bathing and is bathed totally by another 
person 
Nominal 7 options 
ADL: Toilet Transferring M1840_TOILET TRNS_F RO Current ability to get to and from the toilet or bedside commode safely and 
transfer on and off toilet/ commode: 0=able to get to and from the toilet and 
transfer independently with or without a device, 1=when reminded, assisted or 
supervised by another person, able to get to and from the toilet and transfer, 
2=unable to get to and from the toilet but is able to use a bedside commode (with 
or without assistance), 3=unable to get to and from the toilet or bedside commode 
but is able to use a bedpan/urinal independently, 4=is totally dependent in toileting 











ADL: Toileting Hygiene M1845_TOILETHYGN_F RO Current ability to maintain perineal hygiene safely, adjust clothes and/or 
incontinence pads before and after using toilet, commode, bedpan, urinal.  If 
managing ostomy, includes cleaning area around stoma, but not managing 
equipment; 0=able to manage toileting hygiene and clothing management without 
assistance, 1=able to manage toileting hygiene and clothing management without 
assistance if supplies/ implements are laid out for the patient, 2=someone must 
help the patient to maintain toileting, 3=patient depends entirely upon another 
person to maintain toileting hygiene 
Nominal 4 options 
ADL: Transferring M1850_TRANSFER_F RO Current ability to move safely from bed to chair, or ability to turn and position self 
in bed if patient is bedfast: 0=able to independently transfer, 1=able to transfer 
with minimal human assistance or with use of an assistive device, 2=able to bear 
weight and pivot during the transfer process but unable to transfer self, 3=unable 
to transfer self and is unable to bear weight or pivot when transferred by another 
person, 4=bedfast, unable to transfer but is able to turn and position self in bed, 
5=bedfast, unable to transfer and us unable to turn and position self 
Nominal 6 options 
ADL: Ambulation/ 
Locomotion 
M1860_AMBULATION_F RO Current ability to walk safely, one in a standing position, or use a wheelchair, one 
in a seated position, on a variety of surfaces: 0=able to independently walk on 
even and uneven surfaces and negotiate stairs with or without railing (i.e. needs 
no human assistance or assistive device), 1=with the use of a one-handed devise 
(e.g. cane, single crutch, hemi-walker), able to independently walk on even and 
uneven surfaces and negotiate stairs with or without railings, 2=requires use of a 
two-handed devise (e.g., walker or crutches) to walk alone on a level surface 
and/or requires human supervision or assistance to negotiate stairs or steps or 
uneven surfaces, 3=able to walk only with the supervision or assistance of 
another person at all times, 4=chair-fast, unable to ambulate but is able to wheel 
self independently, 5=chair-fast, unable to ambulate and is unable to wheel self, 
6=bedfast, unable to ambulate or be up in a chair 
Nominal 7 options 
ADL: Feeding/ Eating M1870_FEEDING_F RO Current ability to feed oneself meals and snacks safely. Note: this refers only to 
the process of eating, chewing and swallowing, not preparing the food to be 
eaten: 0=able to independently feed self, 1=able to feed self independently but 
requires (a) meal set-up OR (b) intermittent assistance or supervision from 
another person OR (c) a liquid, pureed, or ground meat diet, 2=unable to feed self 
and must be assisted or supervised throughout the meal/snack, 3=able to take in 
nutrients orally and receives supplemental nutrients through a nasogastric tube or 
gastrostomy, 4=unable to take in nutrients orally and is fed nutrients through a 
nasogastric tube or gastrostomy, 5=unable to take in nutrients orally or by tube 
feeding 
Nominal 6 options 
IADL: Plan/ Prepare 
Meal 
M1880_MEALS_F RO Current ability to plan and prepare light meals (e.g., cereal, sandwich) or reheat 
delivered meals safely: 0=(a) Able to independently plan and prepare all light 
meals for self or reheat delivered meals; OR (b) is physically, cognitively, and 
mentally able to prepare light meals on a regular basis but has not routinely 
performed light meal preparation in the past (i.e. prior to this hoe care admission), 
1=unable to prepare light meals on a regular basis due to physical, cognitive, or 
mental limitations, 2=unable to prepare any light meals or reheat any delivered 
meals 











IADL: Use Telephone M1890_TELEPHONE_F RO Current ability to answer the phone safely, including dialing numbers and 
effectively using the telephone to communicate: 0=able to dial numbers and 
answer calls appropriately and as desired, 1=able to use a specially adapted 
telephone (i.e., large numbers on the dial, teletype phone for the deaf) and call 
essential numbers, 2=able to answer the telephone and carry on a normal 
conversation but has difficulty with placing calls, 3=able to answer the telephone 
only some of the time or is able to carry on only a limited conversation, 4=unable 
to answer the telephone at all but can listen if assisted with equipment, 5=totally 
unable to use the telephone, NA=patient does not have a telephone 
Nominal 7 options 
Number of ADLs 
Assisted 
ADLNeeded RO Number of ADLs that patient needs assistance with Continuous 0 to 9 
ADL Severity ADLSeverity RO ADL variables summed Continuous 0 to 38 
Fall Risk M1910_FALLRISK_F RO Has this patient had a multi-factor Fall Risk Assessment (such as fall history, use 
of multiple medications, mental impairment, toileting frequency, general 
mobility/transferring impairment, environmental hazards): 0=No multi-factor falls 
risk assessment conducted, 1=Yes, and it does not indicate a risk for falls, 2=Yes, 
and it indicates a risk for falls 
Nominal 3 options 
Oral Medication 
Management 
M2020_MEDSORAL_F RO Patient’s current ability to prepare and take all oral medications reliably and 
safely, including administration of the correct dosage at the appropriate times/ 
intervals. Excludes injectable and IV medications (NOTE: This refers to ability, not 
compliance or willingness): 0=able to independently take the correct oral 
medication(s) and proper dosage (s) at the correct times, 1=able to take 
medication(s) at the correct times if (a)individual dosages are prepared in 
advance by another person OR (b) another person develops a drug diary or chart, 
2=able to take medication(s) at the correct times if given reminders by another 
person at the appropriate times, 3=unable to take medication unless administered 
by another person, NA=no oral medications prescribed 
Nominal 5 options 
Injectable Med 
Management 
M2030_MEDSINJECT_F RO Patient’s ability to prepare and take all prescribed injectable medications reliably 
and safely, including administration of correct dosage at the appropriate times/ 
intervals. Excludes IV medications: 0=able to independently take the correct 
medication(s) and proper dosage(s) at the correct times, 1=able to take injectable 
medication(s) at the correct time if: (a) individual syringes are prepared in 
advance by another person OR (b) another person develops a drug diary or chart, 
2=able to take medication(s) at the correct times if given reminders by another 
person based on the frequency of the injection, 3=unable to take injectable 
medication unless administered by another person, NA=no injectable medication 
prescribed. 
Nominal 5 options 









M1032_MULTIHOSP_B RO Patient had multiple hospitalizations(2+) in past 12 months Binary 0=No 
1=Yes 












LTN Facility Stay M1000 O Long-term nursing facility stay prior 14 days   
SNF Stay M1000 O Skilled nursing facility stay prior 14 days   
Hospital Stay M1000 O Hospital stay prior 14 days   
LTC Hospital Stay M1000 O Long-term care hospital stay prior 14 days   
Inpatient Rehab Stay M1000 O Inpatient rehabilitation stay prior 14 days   
Psych Hosp Stay M1000 O Psych hospital stay prior 14 days   
Other Inpatient Stay M1000 O Other inpatient stay prior 14 days   
No Inpatient Stay M1000 O No inpatient stay prior 14 days   
Home Therapies  M1030_HOMETHRPY_B RO Patient receives IV/parenteral/Enteral therapy (ies) at home. Coded  1 if none of 
the other categories are checked off (CHECK IS THIS IS RIGHT or is it coded 0) 
Binary 0=No 
1=Yes 




MEDTC_HISTAMINES_B MD First Generation Antihistamines: Brompheniramine, Carbinoxamine, 
Chlorpheniramine, Clemastine, Cyproheptadine, Dexbrompheniramine, 






MEDTC_MUSCLELAX_B MD Skeletal Muscle Relaxants: Carisoprodol, Cyclobenzaprine, Methocarbamol, 

















MEDTC_ESTROGENS_B MD Estrogen/Progesterone Products: Conjugated estrogen, Estradial, Estropipate, 









MEDTC_PSYCHOTROP_B MD Anti-anxiety agent: Meprobamate 













MEDTC_DIGITALIS_B MD Digoxin Binary 0=No 
1=Yes 
Therapeutic Class: 
Sedative Non Barb 
MEDTC_SEDNONBARB_B MD Sedative Hypnotics: Chloral hydrate, Eszopiclone, Zolpidem, Zaleplon Binary 0=No 
1=Yes 
Therapeutic Class:    
Sed. Barbiturate 






MED_ANTIDEPRES_B MD Tertiary Amine Tricyclic Antidepressants (TCAs): Amitriptyline, CHlomipramine, 































MEDTC_VSDLPRPHL_B MD Peripheral Vasodilators: Ergoloid mesylates, Isoxsuprine Binary 0=No 
1=Yes 
Respiratory Treatments M1410_NONE_B RO What respiratory treatments patient utilizes at home: None Binary 0=No 
1=Yes 
 M1410_RESPTRTANY_B RO What respiratory treatments patient utilizes at home: Any Binary 0=No 
1=Yes 
 M1410_OXYGEN_B RO What respiratory treatments patient utilizes at home: Oxygen Binary 0=No 
1=Yes 
 M1410_VENTILATOR_B RO What respiratory treatments patient utilizes at home: Ventilator Binary 0=No 
1=Yes 






M1750_PSYCHNURSE_B RO Is this patient receiving Psychiatric Nursing Services at home provided by a 
qualified psychiatric nurse 
Binary 0=No 
1=Yes 
No. of Therapy Visits M2200_THRPY_N RO Number of therapy visits indicated (total of physical, occupational and speech-
language pathology combined). 
Continuous 0 to 60 








Appendix E. Collinearity Statistics 
  
Table E1. Collinearity Statistics for Independent Variables in Multivariable 
Logistic Regression Model Identifying Characteristics of Home Health Care 
Patients with Dementia (Aim 2) 
 
  Tolerance VIF 
AGE_C 0.719 1.391 
M0069_FEMALE_B 0.925 1.082 
M0140_BLACK_ONLY_B 0.773 1.294 
M0140_ASIAN_ONLY_B 0.883 1.132 
M0140_HISPANIC_ONLY_B 0.754 1.326 
M0140_PAC_ONLY_B 0.988 1.012 
M0140_OTHER_B 0.994 1.006 
M0150_DUAL_B 0.594 1.683 
M0150_MCAIDHMO_B 0.588 1.7 
M1100_OTHER2_NUM_D_2 0.987 1.013 
M1100_CONGREGATE3_NUM_D_2 0.998 1.002 
M1034_OVERALL3_NUM_D_2 0.906 1.103 
COMORBIDITY 0.789 1.268 
DXPENG_ANY_ACUTE_MI_B 0.895 1.117 
DXPENG_ANY_CARDIAC_B 0.858 1.166 
DXPENG_ANY_HEART_B 0.807 1.239 
DXPENG_ANY_HYPERTENSION_B 0.881 1.135 
DXPENG_ANY_STROKE_B 0.92 1.087 
DXPENG_ANY_DIABETES_B 0.842 1.187 
M1032_MENTAL_B 0.863 1.159 
M1032_FALLS_B 0.925 1.082 
M1036_OBESITY_B 0.928 1.078 
M1910_FALLRISK2_NUM_D_2 0.875 1.143 
M1720_ANXIOUS3_NUM_D_2 0.855 1.169 
M1720_ANXIOUS3_NUM_D_3 0.92 1.087 
M1730B_DEPRESSED3_NUM_D_2 0.868 1.152 
M1730B_DEPRESSED3_NUM_D_3 0.72 1.39 
M1745_BEHAVFREQ2_O_D_2 0.959 1.042 
M1745_BEHAVFREQ2_O_D_3 0.916 1.092 
ADLNEEDED 0.16 6.234 
ADLSEVERITY 0.214 4.677 
M1845_TOILHYGN2_O_D_2 0.446 2.241 
M1870_FEEDING2_O_D_2 0.627 1.595 
M1840_TOILTRNS2_O_D_2 0.495 2.021 
M1880_MEALS_O_D_2 0.803 1.245 
M1890_TELEPHONE2_NUM_2 0.911 1.098 






  Tolerance VIF 
M2020_MEDSORAL3_O_D_2 0.426 2.347 
M2020_MEDSORAL3_O_D_3 0.367 2.725 
M2100C_MEDADM4_NUM_D_2 0.506 1.975 
M2100F_SAFETY4_NUM_D_2 0.684 1.463 
M1200_VISION2_O_D_2 0.894 1.119 
M1220_UNDERVRBL3_NUM_D_2 0.697 1.435 
M1220_UNDERVRBL3_NUM_D_3 0.678 1.475 
M1230_SPEECH3_O_D_2 0.694 1.441 
M1230_SPEECH3_O_D_3 0.648 1.544 
M1018_INTRPAIN_B 0.923 1.083 
M1242_PAINFREQ2_O_D_2 0.673 1.487 
M1242_PAINFREQ2_O_D_3 0.602 1.66 
M1615_URNWHEN3_NUM_D_2 0.936 1.068 
M1620_BWLINCNTFQ3_NUM_D_2 0.918 1.089 
M1302_PRESSRISK_B 0.708 1.413 
M1342_SURGSTAT3_O_D_2 0.902 1.108 
M1342_SURGSTAT3_O_D_3 0.847 1.18 
M1032_5MEDS_B 0.887 1.127 
M1410_RESPTRTANY_B 0.945 1.059 
MEDTC_ANTICGLNTS_B 0.834 1.199 
MEDTC_DIURETICS_B 0.823 1.216 
M2200_THRPY2_N 0.84 1.19 
M1000_5IRF_B 0.951 1.051 
















Table E2. Collinearity Statistics for Independent Variables in Multivariable 
Logistic Regression Model Predicting 30-day Hospitalization Among Home Health 
Care Patients with Dementia (Aim 4) 
 
  Tolerance VIF 
M0069_FEMALE_B 0.922 1.085 
M0140_RACE2_NUM_D_2 0.802 1.247 
M0140_RACE2_NUM_D_3 0.897 1.114 
M0140_RACE2_NUM_D_4 0.78 1.282 
M0140_RACE2_NUM_D_5 0.984 1.017 
M0140_RACE2_NUM_D_6 0.992 1.008 
M0150_MCAID_B 0.976 1.024 
M0150_PRIVATE_B 0.989 1.011 
COMORBIDITY 0.812 1.232 
DXPENG_ANY_CANCER_B 0.968 1.033 
DXPENG_ANY_DIABETES_B 0.859 1.165 
DXPENG_ANY_NEUROLOGICAL_B 0.946 1.057 
DXPENG_ANY_HEART_B 0.905 1.105 
DXPENG_ANY_STROKE_B 0.927 1.079 
DXPENG_ANY_PVD_B 0.981 1.019 
DXPENG_ANY_RENAL_B 0.94 1.064 
DXPENG_ANY_SKINULCER_B 0.798 1.254 
DXPENG_ANY_ARTHRITIS_B 0.906 1.104 
M1350_WOUNDTREAT_B 0.919 1.088 
M1400_SHORTBRTH_O_D_2 0.841 1.189 
M1400_SHORTBRTH_O_D_3 0.85 1.176 
M1400_SHORTBRTH_O_D_4 0.878 1.139 
M1400_SHORTBRTH_O_D_5 0.924 1.083 
M1610_URINCTHTR_B 0.95 1.053 
ADLSEVERITY 0.752 1.33 
M1810_DRESSUPPER_O_D_2 0.176 5.695 
M1810_DRESSUPPER_O_D_3 0.162 6.154 
M1810_DRESSUPPER_O_D_4 0.27 3.7 
M1000_3IPP_B 0.466 2.146 
M1000_6PSY_B 0.956 1.046 
M1000_NA_B 0.357 2.799 
M1032_MULTIHOSP_B 0.871 1.148 
M2200_THRPY2_N 0.89 1.124 
M1410_OXYGEN_B 0.861 1.162 
M1030_HOMETHRPY_B 0.923 1.084 
M1032_5MEDS_B 0.909 1.101 
MEDTC_HYPTNSVS_B 0.91 1.098 
M1018_NOINPT_B 0.652 1.534 
 
 
